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Estimates  of  future  water  requirements,  based  on  the  land  emd 
water  use  studies  and  projections  of  foreseeable  future  devel- 
opment, are  now  underway  in  some  eureas.  Results  of  these  water 
resources  and  water  requirements  studies  will  be  published  as 
Bulletin  No.  lit2  series,  each  covering  some  or  all  of  the  hydro- 
graphic  units  within  a  drainage  area. 

These  water  resources  ajid  future  water  requirements 
bulletins  will  provide  the  basis  for  outlining  the  additional 
projects  needed  to  meet  the  State's  growing  water  needs.  By 
interrelating  the  projected  water  requirements  of  all  areas  of 
the  State  with  the  available  local  supplies,  by  decades,  a 
recommended  sequence  and  timing  for  the  State's  future  water 
development  plajis  will  be  established.  Besides  thus  forming 
the  chief  basis  for  the  Department  of  Water  Resources'  all  - 
important  project  staging  program,  the  data  on  water  resources 
and  water  requirements  will  be  a  most  valuable  guide  for 
water  development  planning  by  federal  local,  as  well  as 
state  agencies. 
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PUBLIC  HEARING 
on 
Preliminary  Edition 
of 
Bulletin  No.  9i+-7 
Land  and  Water  Use  in  Mad  River-Redwood  Creek 
Hydrographic  Unit 


In  accordance  with  Section  232  of  the  Water  Code  and  the 
Department  of  Water  Resources'  policy,  a  public  hearing  was  held  on 
April  15,  196k-,    to  receive  comments  on  the  preliminary  edition  of 
Bulletin  No.  9h-J,    "Land  and  Water  Use  in  Mad  River-Redwood  Creek 
Hydrographic  Unit".  This  hearing  was  held  in  the  Humboldt  County 
Courthouse,  Eureka,  California.  Mr.  Robert  E.  Foley,  assisted  by 
other  Water  Resources  personnel,  conducted  the  meeting.  The  hearing 
was  attended  by  15  members  of  the  public,  including  local  water  users, 
representatives  of  state  and  local  government  agencies,  and  other 
interested  parties . 

The  department  has  conducted  further  review  of  the  prelimin- 
ary edition  and  of  verbal  comments  received  at  the  hearing,  and  only 
minor  technical  and  editorial  revisions  have  been  made.  Copies  of  the 
transcript  of  the  hearing  are  on  file  with  the  Department  of  Water 
Resources  in  Sacramento  and  are  available  for  review  by  the  public. 

Verbal  comments  were  made  at  the  hearing  by  the  following 

persons : 

Mr.  Albert  King,  1705  Glatt  Street,  Eureka, 
California 

Mr.  Robert  F.  Kelly,  Winzler  &  Kelly  Construction 
Engineers,  730  Fifth  Street,  Eureka,  California. 

No  written  comments  pertaining  to  this  report  were  received 

by  the  Department  of  Water  Resources . 
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CHAPTER  I.   INTRODUCTION 

This  bulletin  presents  basic  data  on  land  and  water  use  in  portions 
of  H\Jinboldt  SJid  Trinity  Counties,  designated  as  the  Mad  River- Redwood  Creek 
Hydrographic  Unit.  The  unit,  which  is  located  and  outlined  on  Plate  1,  is 
composed  mainly  of  the  watersheds  of  Mad  River  and  Redwood  Creek,  but  also 
includes  the  smaller  watersheds  of  Little  River,  Maple  Creek,  sjid  a  number 
of  lesser  streams  flowing  directly  into  the  Pacific  Ocean.  The  data  include 
descriptions  of  systems  used  to  divert  water  from  the  various  streams  in  the 
hydrographic  unit,  together  with  histories,  apparent  water  rights  data,  emd 
purpose  and  extent  of  use  of  each  diversion.  The  data  also  include  monthly 
quantities  of  surface  water  diverted,  land  use  data,  and  an  estimate  of  ^ 
total  consiimptive  \ise  of  applied  water  for  1958j  an^  classification  of  lands 
in  the  unit  as  to  suitability  for  irrigation  eund  for  potential  recreational 
development.  These  data  are  prefaced  by  a  general  description  and  brief 
history  of  the  hydrographic  unit  and  immediate  vicinity. 

These  basic  data  were  gathered  during  the  period  from  1958  to  1959 
in  compliance  with  Chapter  6l,  Statutes  of  195^,  as  amended  by  Chapter  2025^ 
Statutes  of  1959,  and  codified  in  Section  232  of  the  Water  Code  of  the  State 
of  California.  This  legislation  provides  for  an  inventory  of  water  resources 
and  water  requirements  of  the  State.  This  report  is  the  seventh  of  the 
series  of  bulletins  to  be  prepeired  under  this  authorization.  The  text  of 
Section  232,  with  a  discussion  of  its  history  and  implications,  is  included 
in  this  bxilletin  as  Appendix  A. 

These  data  will  provide  the  basis  for  determination  of  the 
qviantities  of  water  that  are  required  for  potential  future  uses  in  the 
hydrograi)hic  unit,  the  extent  to  which  local  water  supplies  will  meet  such 
requirements,  and  the  amounts  of  water  -vAiich  will  be  available  for  export 
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from  the  various  watersheds  of  t?fei?.I'33SBfenTl:^esg;  fjjj^TpsgTietermlnations  will 

be  based  on  estimates  of:      (l)  projected  lemd  use  patterns,    (2)  economic 

B-aoidnoq  nl   ess:  i9ct"£v  briB  boel  jio  bzb'c    'jiaBr;  eJnaaBiq;  x.^.j-elXi-cf  ai.riT 
patterns,    (3)  popiolation,    {k)   industrial  and  agricultural  development,  and 

;-i?9iO  boovoaa -leviH  baf-1  add-  as  bsojaoaxaab  ^aald-rujoO  \;vJ-iaJ:iT  bius  iblodaasE  "io 
(5)  recreational  needs. 

ax   ^1  a&BlH.  no  bsnxljjjo  bos  bad-fiool  al  doMv  ,d-±m/  srfT     .cHnU  3idq;BT:30i£)\;H 

All  the  investigational  work  ajid  findings  accomplished  under  the 
oaXs  &ua    ,>l99iO  bcovbsR  bus  -isvsF.  ixal^!  lo   ebaisTSJi:- r  a:::*-   ic   \j_--i:^i  LsaoqniDO 
inventory  of  water  resources  and  water  requirements  legislation  have  been 

laoiiiisa  B  brui   ^xseiD   slsr^-l   ^T3vxn   9lcf-j.:J   io   aisdEis^sv  ■:<:9l_L^; /e   aiict  agbijlonx 
and  will  continue  to  be  closely  coordinated  with  other  activities  of  the 

sbjjlonx  s&Bb  sdT     .xlbsoO  oxlxos*!  edcJ-  oct-nx  -^IctoaTixb  §nxwoIl:  antssicJ-a  isaasi  lo 
Department  of  Water  Reso\irces,  the  U.  S.   Bureau  of  Reclamation,  the  U.   S. 

9ilj  .11   ain^9'rd-a   ax.oi'ijy/   eij  luCi'i  tsi'sw  tT:evib  oj  bs3SJ  aagjaxa  'lo   anoxctq;i:i089fi 
Corps  of  Engineers,  and  local  water  agencies. 

bits   ^Bd"Bi)  ajngii  -isi^".-.-  jnaisqqs   ^s3iio:}alJ.  jidrv.^  i9aas:^od'   ^siiw  oidq-BtigoiD^^rf 
A  major  project  formulation  study  program  being  conducted  by  the 

Yldd-aom  Bbvloai  oaXe  s:jsb  sdS     .noxaigvxx)  rfosa  lo  sai;  lo  ifaad^ca  baa  saoqauq 
department  which  pertains  directly  to  the  area  covered  by  this  report,  and 

'."^c   gJ^Bciid'aa  rts  bus.    ,  bcJ-bo   sau  biisl   ^ba^^svLb  -:9d".5w  sobIx'je    io  a3i&i:jnBup 
which  will  utilize  basic  data  presented  herein,   is  the  North  Coastal  Area 

s-basl   ic  noxJBLUixaasIc  baa    tOcv"!  lo'i  i9d-£v  hsxlqqs   to   aau  s\' ii',rsaL< anoo  Lb&o& 
Investigation.     This  is  a  comprehensive  investigation  directed  toward  the 

XanoxjS9"iosi  Isxcj-nsd-oq  io1  bnjs  noxi^Baxiii:  lol  x&illcisi-iue  od"  aa  dxru;  sxld  al 
formulation  of  plajis  for  future  water  resources  projects  within  the  large 

■iaxiid  baa  nol&qtioseb  l£i9n9s  s  vd  beosleiq  sib  sj£,b  osgrTT      .  dnainqolsvgb 
drainage  basins  of  the  North  Coastal  region  from  the  Russian  River  on  the 

.vJxixioxv  adjsxbsicmx  bos  ctxiXL'   oiiiasigoib^;!!  sdi  to  vaod-axxf 
south  to  the  Smith  River  on  the  north.     The  fundamental  objective  of  this 

5c9-^  od"  8cQ-t  iiioix  boligq  3di  gaxiirb  bgisddsg  9i9w  Soab  oiafid  gagilT 
continuing  program  is  the  delineation  of  plans  denoting  the  probable  econom- 

iqSOS  i9d-qBnG  "\:a'  bgbngflus  ajs  ^ccQI  lo  agctr^BJS  ., iS  i9c)-qsilO  lidxw  9oasxlqi20o  nx 
ically  optimum  development  sequence  for  staged  major  water  resources  project 

9j3cro  3di  Ic  9boO  ie&B\f!  9x1^-  lo  S£2  noid^osa  nx  bsxliboo  baa  ^Q^QI  lo  s3:fsjiBi5 
units. 
asDTjjoasi  isd-sw  lo  \;io&!i3val  as  io1  ssblvotq  aoiislal-gal  alrST     .BiniollIsO  lo 
In  implementation  of  the  California  Water  Resources  Developnent 
3d&  lo  xId-n9V9a  ed^  al  i^oqsi  aldS     .9d-Bd-S  9iid-  lo  3da9:n9ixirp9i  igd-sw  bos 
Act  of  1939,  the  department  is  required  to  provide  such  additional  facilities 

lo   dX9c)-  9x0?      ,aoi.is^liodiu&  axrfd"  i9bnu  bsiBq9'i:q  9d"  od  3aJ:d9Ux;d  lo   a9Xi9a 
as  may  be  required  to  meet  contract\ial  obligations.     These  additional  conser- 

bsbxrlonx  al   ^axtoldBoxIqnix  bn£  -^od'axri  ad"!  lo  noxaaxroalb  b  ddxw  ^S£S  noxdoaS 
vation  facilities  will  provide  for  the  augmentation  of  the  water  supplies  to 

.A  xxDiisqqA  8B  nxdgUx'd  aJxid  nl 
be  made  available  by  the  State  Water  Resources  Development  System  as  future 

3rlj  lo  noldanxiin:9d9£)  lol  axasd  grit  sbxvoiq  LIJM  bctbo  aasdH 
depletions  occur  and  as  future  demands  increase.      Current  studies,  as  well 

9rid  as.  S9axr  9'XLfdx;l  X8xdn9doq  lol  b9iljjp9i  91b  d^srid"  i9dBw  lo  a9idldxLaup 
as  previous  studies  made  for  The  California  Water  Plan,   indicate  that  the 

dox/a  d"990i  .CJirw  agllqqna  i9d"Bw  IbooI  riolilw  od  dn9dx9  9xld  ^dlrrxr  oidqeisoxbYd 
rivers  of  the  North  Coastal  area  will  best  provide  these  additional  lajrge 

dT;oqx9  lol  el6eS±sr/&  9d  JXtw  doldsi  leisv  lo  adauoins  9rfd-  baa  ^adn9n9ilxrp9i 
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suppl±^v>--  ?H^se^fMiftOts,MIl^be  (lislgQe(i--*0  nieet  future,  demands ■.fiou-iBew  aqara 
water  serviaii''tfl  botH  iJdesQ-aand'water  defiieient  areaa  of -the.;8tate.  ;  lUndeEnoid- 
the  rai£Ltipurpose-'''eOttce^"j  ooncurreat  eonsideratdbilcls  .glveiibtorjfiroteGtiOQJqariO 
against  "feeatr'ln^-pfi6CMlfl734BvelOiiiieBt''o£t%droeieotricpower-'an±^  ilaAi 

associated  TedreatJtonaipbten^±a4,a4fhe  ^esei^TBtton- and  possible  enbancefl  sdT 
ment  of  ^anadJfcaaouai'liBherles^  aiidnbovallimited.  eKteiit  ofx*aterr«orieated^9n±l9b 
land  management. j-iAseiietediinbAlipeHdioc  Btef  thissbulietinj  a  ppOgr^Ss  .391103 
report  oiintheiEoSrthiCoastialiAiirea^inaestigattonrwaar pH]bli3hei^  . 

JilCKrfcalnaof  itM  idataipresented^locrtMs  bulletiaLhave  beeo.- reMewed^'Bw 
in  prQlljBliiii^'^'forHLCb^  offie^als  ofeHumb^uat^aMWTrcfcnlty.neoBtrtleS'rldn'dobgEB'ijo-iq 
local  water-='Use£six3S±o?Qe  italorganiaationvvtfheiiHumboMtiret^un'^y'.Waterr.Stajsiy  lo 
Committee  thasbe^n  keptolrlfdrmed  ofi  tbe'^progijes^  and:fihdingScof-jfelafiijins«siK4-i3 
gation  for  this  bulletin.  .ilms  sdS  ni  isd-^v  ectBiiqoiqqB  o& 

Organ^aation  of  JgteportaCI  LBistiBD 
bni3l']Sil's'iballetin:'lsIJes£©sfcliaLaL,5r:^  eOTrpil&MTohc of  basic:  dH.ta-i'Dn  land 
use,  vat^^iiiBe->^^Jtod-lajad;'3i&i8s4fl€&felc«,i^lfiw  ssis 

wltfe^'B&I^^mefit all  ■-ex^dLnA<6opy^45ex*^c  anO^'Ehreesdpgpeiidixes  e  ootalnlrigb  ireleaaMlm 
supp3ifefiM*fttary-da,ta.Y>"^ii'^ci3  iblodcu/H  rtind-xw  sxl  aalxin  aiJSJjpa  oyy  rloxilw  "10  ^aslla 
aaizBd  sm&^'^k  T-iomaAiimk^g&iikrii/^deicrijitt'saJis^  theiihlltory^xBcanjbm^gllm 
anaiiAa%CLrftiit'«&tU2>5S'3<&f  tll»oMMt^l(iV*f*JR*^i>roodaeTfeek:>fflyastog5™Lph±ff/iaibsJ'I  ed^  lo 
Plate  Icjijirepairad  jiiis«ioMee-tloiaPwl9ihri0Da$'ber9iI^  gttofcrs^iliheolociLtljbm;.  oftflthe.d-lru; 
hyd8^r«i'ptoli/-uttlt!-''2ji>4ei6fbjtfaeC8^baa±t'^ointo;*-hajah  ^taAs  Mvidfedon  fittaptberalSvlH 
pteakitia '  datapcnoatiirf ai»isra,tieqr9tli'y«Es±c>nii  sg^fiitemstjr  incliuilBgi'  difesoaripbl-vA^IodniuH 
hi storleai;,:wat83'j:i rights  dhdowatefflajisic-data^  aeisnrefBBJiiiissjblVqmaTitJitajaid  0£fc^  "io 
watero,iJlfVfcrtisd4-iaLa4ig.B8aitoa3TipM  JboatusaDifrtlire^iise^rliEhla^ea'  5i£I"ae'&cr3.b4s9ri3  no 
the  hi^tTory3o£BliBial<o*&  vathttn9itt&en(anilt9dani^ig»t®o<Jortbti±n^€abi^oi:iieIrB6uM;£l 
of  a  survey  of  present  land  use.     The  11  sheets  of  Plate  2,   consisting  of 
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maps  prepared  in  connection  with  Chapters  II  and  III,  delineate  the  loca- 
tions of  diversion  systems  ajid  the  areas  of  various  1958  land  uses. 
Chapter  IV  includes  a  tabulation  of  lands  classified  with  regard  to 
their  potentiaJL  for  irrigated  agriculture  and  for  recreational  purposes. 
The  11  sheets  of  Plate  J,,   consisting  of  maps  prejjared  for  this  chapter, 
delineate  the  respective  classes  of  land  grouped  into  several  major  cate- 
gories. Chapter  V  s\jmmarizes  the  data  presented  in  the  report. 

Appendix  A  presents  the  text  of  Section  232  of  the  California 
Water  Code  and  a  discussion  of  the  pertinent  responsibilities  and  work 
program  of  the  Department  of  Water  Resources.  Appendix  B  is  a  bibliography 
of  publications  pertinent  to  the  hydrographic  unit.  Appendix  C  presents 
a  short  siimmary  of  California  Water  Law  and  a  tabulation  of  applications 
to  appropriate  water  in  the  unit. 

General  Description  of  Area 
The  Mad  River-Redwood  Creek  Hydrographic  Unit  is  a  narrow  land 
area  approximately  90  miles  long,  with  a  maximum  width  of  20  miles  and  a 
mlnimiom  width  of  less  than  5  miles.  The  total  area  of  the  unit  is  929  square 
miles,  of  which  770  square  miles  lie  within  Humboldt  County  and  159  square 
miles  lie  within  Trinity  County.  The  exterior  limits  of  the  drainage  basins 
of  the  Mad  River  and  Redwood  Creek  virtually  delineate  the  boundaries  of  the 
vmit.  The  unit  is  bordered  by  the  watersheds  of  the  Klamath  and  Trinity 
flivers  on  the  north  and  east,  and  those  of  the  Eel  and  Van  Duzen  Rivers  and 
Humboldt  Bay  on  the  south.  The  unit  boimdary  representing  the  southern  limit 
of  the  Mad  River  watershed  on  the  coastal  plain  north  of  Areata,  appearing 
on  Sheet  5  of  ELate  2  and  Plate  3^  is  located  along  the  apparent  drainage 
line  as  indicated  by  the  topography  shown  on  the  U.  S.  Geological  Sxirvey 


Eureka  quadrangle  map,  dated  1951 >  and  does  not  necessarily  coincide  with 
delineations  used  in  other  studies  covering  this  area. 

For  purposes  of  convenience  and  utility  in  reporting  data,  the 
unit  has  been  subdivided  into  nine  subunits.  General  locations  of  these 
subunits  and  that  of  the  unit  itself  are  shown  on  Plate  1.  The  area  of 
each,  by  counties  as  well  aa   by  total,  is  listed  in  Table  1. 

Historical  and  Present  Developcient 

The  historical  and  present  development  of  the  Mad  River-Redwood 
Creek  Hydrographic  Unit  cannot  be  properly  discussed  without  the  concurrent 
consideration  of  the  development  of  the  entire  Eureka  and  Humboldt  Bay 
area.   The  history  of  this  area,  comprising  all  of  Hiomboldt  County  and 
western  Trinity  County,  has  been  greatly  affected  by  its  geographical 
features.  At  the  beginning,  because  of  the  inland  mountains,  the  two 
available  anchorages,  Trinidad  and  Humboldt  Bays,  were  virtually  the  only 
routes  of  access.  Because  of  its  greater  size  and  protection  as  a 
harbor,  and  the  surrounding  area  suitable  for  continued  growth,  Humboldt 
Bay  soon  became  the  hub  of  activity.  Near  its  shores,  in  Eureka  and  vicin- 
ity, the  great  bulk  of  the  district's  population,  b\isiness,  and  industry 
has  developed.  The  two  largest  communities  within  the  boundaries  of  the 
Mad  River- Redwood  Creek  Hydrographic  Unit,  Blue  Lake  and  the  unincorporated 
community  of  McKinleyville ,  are,  in  fact,  extensions  of  the  Humboldt  Bay- 
Eureka  development. 

Before  the  coming  of  the  white  msji,  this  area  was  inhabited  by 
Indians.  The  tribes  within  the  boundaries  of  the  Itod  River- Redwood  Creek 
Hydrographic  Unit  were  the  Wiyots  in  the  area  of  the  lower  Mad  River,  the 
Chilulas  within  the  area  of  lower  Redwood  Creek,  and  the  Whilkits  within 
the  area  of  the  upper  Mad  River  and  upper  Redwood  Creek. 
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Exploration.  The  adjacent  Pacific  Ocean  provided  the  meajis  for 
the  white  man's  discovery  of  the  Humboldt  region.  The  first  recorded  activity 
in  the  area  of  the  Northern  California  coast  was  that  of  the  Spanish  explorers, 
Juan  Rodriges  Cabrillo  and  Bartolome  Ferrelo,  in  l'~ik2   and  I5U3.  These  men 
explored  the  area  immediately  to  the  south  of,  but  did  not  actually  dis- 
cover, the  Hiomboldt  region  itself.  Probably  the  first  European  explorer 
to  discover  the  Humboldt  region  was  the  famous  Sir  Francis  Drake,  in  about 
1580.  In  1775,  the  Spanish  explorers,  Jxxan  Francisco  de  la  Bodega  and 
Bruno  de  Heceta,  discovered  Trinidad  Bay,  located  at  the  southern  tip  of 
the  Big  Lagoon  Subunit  of  the  Mad  River- Redwood  Creek  Hydrographic  Unit. 
In  1806,  Captain  Jonathaja  Winship  entered  Hiimboldt  Bay,  which  was  later 
to  become  the  most  important  center  of  all  development  in  the  entire  area. 

During  the  time  of  Captain  Winship,  the  only  economic  activities 
in  the  area  were  carried  on  by  fur  traders  of  various  nationaJLities.  The 
discovery  of  gold  in  l8!+8  on  the  upper  Trinity  River  was  a  keypoint  in  the 
history  of  Northwestern  California.  The  development  of  mining  in  the 
Trinity  region  broxight  about  the  establishment  of  supply  routes  between 
the  mining  region  and  the  Humboldt  Bay  area.  The  desire  to  establish  a 
supply  route  to  the  Trinity  mines  broxaght  about  intensive  exploration  of 
the  Humboldt  coastal  area. 

One  of  the  more  important  expeditions  of  the  day  was  that  led  by 
Dr.  Josiah  Gregg  in  l81*-9  and  I85O.  Dr.  Gregg's  party  explored  the  vicinities 
of  Humboldt  Bay,  the  Mad  River,  Big  Lagoon,  Little  River,  and  the  Eel  River. 
Lack  of  harmony  existed  between  Dr.  Gregg  sjid  other  members  of  the  party; 
Dr.  Gregg  himself  was  said  to  have  had  a  bad  temper.  One  day  when  Dr.  Gregg 
was  surveying  near  the  mouth  of  a  river,  he  spied  other  members  of  his 
party  in  canoes  well  out  into  the  stream.  Thinking  that  his  party  was 
deserting  him.  Dr.  Gregg  made  a  quick  dash  for  the  nearest  canoe  by  wading 
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deep  into  the  cold  water.  The  thorough  soaking  of  himself  and  his  instru- 
ments gave  strong  rise  to  Dr.  Gregg's  temper.  As  a  result,  the  other  members 
of  the  party  were  subjected  to  a  violent  battery  of  abusive  language.  One 
of  the  members  later  wrote,  "In  commemoration  of  this  we  gave  the  river  a 
name."  Thus  the  Mad  River  received  its  name. 

Early  Development.  The  year  I850  marks  the  beginning  of  the 
permanent  settlements  in  the  region,  azid  several  towns  came  into  being  in 
that  year.  These  settlements  were  the  Trinidad  Bay  settlement;  Union  Town, 
later  named  Areata;  Eureka,  the  last  of  the  group  to  be  established  but  later 
to  become  the  economic  center  of  the  entire  region;  and  Bucksport,  immediately 
south  of  Eureka.  Humboldt  City,  also  situated  south  of  Eureka,  was  rather 
short-lived.  Union  Town  was  the  economic  center  for  the  period  I85O-I856. 
The  only  one  of  these  communities  which  is  actually  within  the  Mad  River- 
Redwood  Creek  Hydrographic  Iftiit  is  Trinidad. 

In  1851  Trinity  Coimty,  including  present  Hxmboldt  County,  was 
organized,  with  Weaverville  winning  out  as  county  seat.   In  I853  the  State 
Legislature  divided  Trinity  County  into  two  parts,  designating  the  western 
portion  as  Humboldt  Coionty.   IMion  Town,  or  IMion  as  it  was  more  commonly 
called,  won  the  first  election  as  county  seat.  However,  Eureka  was  coming 
into  some  prominence,  and  competition  between  the  two  towns  was  intense. 
Following  a  series  of  contested  elections,  Eureka  finally  was  designated  by 
the  State  Legislature  as  county  seat  in  I856.  This  ensured  Eureka's  future. 

At  the  time  of  the  establishment  of  these  early  settlements,  the 
principal  contribution  to  the  economy  of  the  region  was  the  packing  trade 
to  the  Trinity  area  mines.  Whale,  shark,  sjid  salmon  fisheries  were  flourish- 
ing.  In  185^,  flour  and  grist  mills  came  into  existence.   In  I856  it  is 
recorded  that  the  first  McCorraick  reai)er  was  placed  in  operation.  This  was 


in  the  Hoopa  Valley  area  on  the  Trinity  River.     Most  important  of  ally  :^fix  qseb 

however  >  -was  the  establishment  and  rapid  growth.  :of  ith^  iumiser  indust^s^'Bg  adriaii 

in  the  early  1850 's  /  Etetinly  ^around  Himiboldt  Bay.     jThis  .was-the  start  m^%  srij-  lo 

the  most  important  industry  of  the  Humboldt  region,  .ojotw  is&bI  BiacSmsm  sd&  lo 

.entsn  3Ji   hs^^hsoei  i.?vrn  oeM  edt  ajJilT     ".smsn 
Resoiirces  and  Industries.     The  forest  products  industry  is  the 

backbone  :of^  the  economyoOfertiie;:hydrographic  unit.     .Seventy- nine  percent 
of  the  ixnit'Ts;  gross  arearis-covered  with, dense  stands  af-  redwood,   Do\agla§_p::T-f9q 
fir,  pine,  and  other  commercial  conifers ,.,,.„Tbe::Standing  tinker,  is  esttraatedv,.::j- 
to eJje-_2Q. /billion  boetrd  feet,    qpo-^  9ri:t  Jo  Jaal  sdj   .siia-ujo.   isiaoiA  b&asa  i3:^bL 
•\:Ie;tHi&'?r: Lumber  production  in;i;he  Humboldt. . Bayvarea  expanded  rapidjjy dSJ^feK^  ci 
the  first  mill  startQ(i  in  I85O,:,  and  it  has  been  reported. /that  b;i{:ii§5,l£  mfm&k:op. 
sawmills  were  operating, in  the  area.      These  mills  were  mostly  in  the  Eureka 
area  outside  the  boundaries -x>f  the  Mad  River- Redwood  Creek  Hydrographic  Unit. 
Probably  the  first  sawmill  within  th§  iHinit- ■^^ra,s  ttefe  operptt'^  by_;.Bar<5!ja:Kap;fe,v59q 
Von  Loeffelholz  from  about  185G  to  I856,  near  Trinidad .-i-ilM  succeeding 
years^.^brought  additional  mills  to  various  otber  parts  ;Qf:":ddie  jcuiiife-,  „  Tl^sinssio 
sales  of  wood  products -^wi thin  ^^e- ihoundarii^s  i;<i&x^e  \i*5ife-i^^fee(i  ^^  pe.gJsalaisa. 
value  of :  33  million  dollars;  J.aoL-955.-:.-.  h  £^^  years  later  ssLes  value  Q&  aoiJ-^-oq 
wood  .products  stabilized  at  about  29  million  dollars  per  yearul:  srid"  now  .bellso 
.  92;  Population  ^rowfcii  within  the  ,Mad,  Hiy^asdSedwQQsi  Gr^e>te  Jiy<IO^r&E&i-<S)o'nl 
Itoi-^cfcae-^jolosely  reflected  the  vicissitudes  q:fe  "tfee-^fe^^geiCzipd^tr:^.  b  55h4%cllo'i 
growth  was  slow  and  somewhat  spasmodic  for  ^fit-i^Ep-rEepiod;  Jaiit^sinee,  195^1^2  sdi 
therej,has.  .be^^..^  Sih^jrp  incre^^i;^  PPiJ^^Si^Wiif  d1^  d^%i#^^^°^& J^^^^  .j>ortion. 
The  pojgoLatipn^was  abqu-^^li^^  i950>i.d^cJ??4^^'^M^«^*-^<=»^^ 

-riaxiJJoI'TThs  P^^sent-,  populatioa.  of  :,ther,un^t  3^-^slightly,^yei,.;U6,QO0 -p^-^irfj  oJ 
sons.    ,:?]?ie_popvaation,Q^Atgrs  apejj9^:|ij^d3^^  .gnx 

smalls v^slleys,  where  ,^aeari-y  j:^i;tj--^e,^^\W^^  W^r^^^m^^^.^W^^.^^^  bsb-toost 
located.      Developed  areas  away  from  the  coast  are  small  and  scattered. 

.io.-«- 


The  major  agricultiiral  commodities  produced  presently  are  dairy 
products,  horticultural  products,  and  range  livestock.  The  first  two  of 
these  are  produced . mainly  along  th6  coast.   The  total  production,  and 
consequently  the  relative  importance,  of  horticultural  products  —  lilies 
and  cut  flowers  --has  developed  rapidly  since  19I+O,  In  recent  yeetrs,  the  ^.u 
total  value  of  farm  products  ha^  been  around  $2,500,000  per  year. 

In  earlier  history  the  port  of  Trinidad  was  quite  Jjnportant  in 
commercial  fishing  activities.   It  is  still  of  some  importance,  but  now 

handles  only  about ' one-tenth  of  these  activities  in  Humboldt  County;  the 

*■; 

greater  part  of  this  in^ustr^y^  in  the  region  now  being  centered  at  Eureka, 

outside  the  hydrographic  unit. 

Mineral  resources  are  of  a  limited  nature,  with  the  exception  of 
huge  aggregate  reserves  and  small  conmercial  manganese  ore  deposits.  Most 
of  the  output  of  sand  and  gravel  in  Humboldt  County  comes  from  within  the 
unit  area  along  the  lower  reaches  of  the  Mad  River.  The  manganese  ore  bodies 
are  located  in  the  upper  "Saa~l^Iver""Basin7  priiiia.rily"in  Trinity  Coimty. 

An  increasingly  important  business,  and  potentially  one  of  the 
greatest  resources,  is  the  recreational  actiyity  within  the  unit ,.- Present 
recreational  activity  is  mostly  confined  to  the  state  parks  along  the  coast. 
However,  the  rugged'tiack  country-  will  become  more  and  more  important  with 

thej-^ig36l^y(^j|j.ji^Ofi  of  additional  develojment  reservoirs,  such  as  Ruth  Reservoir. 

XfiS.  bBbtai-sfH  ai 

Water  development  projects  within  the  unit  are  the  3,000-acre-foot 

Sweasey  Dam  and  Reservoir  on  the  lower  Mad  River,  axid  the  newly  constructed 

52,000-acre-foot  Ruth  Dam  ajid  Reservoir  on  the  upper  Mad  River.  The  first 

provides  the  water  supply  for  the  City  of  Eureka,  and  the  second  will  supply 

the  larger  industrial  water  users  eiround  Humboldt  Bay.  The  water  developed 

from  both  of  these  projects  is  for  export  to  the  Eel  River  Hydrographic  Unit. 
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Logs  f  rcMi  the 
unit's  forests 
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.1  . 

SATURAL  RESOURCES  PROVIDE  INDUSTRIES 


Fishing  fleet 
in  Trinidad  Bay! 


The  remainder  of  vater  development  activity  is  confined  to  relatively  small 
diverters. 

Natural  Features 

Except  for  a  relatively  small  coastal  plain  area  ajad  even  smaller 
interior  valleys,  the  terrain  of  the  Mad  River-Redvood  Creek  Hydrographic 
Unit  is  composed  of  steep,  emd  for  the  most  part,  inaccessible  mountains. 
The  maximum  elevation  of  the  \init,  near   the  headwaters  of  the  Mad  River, 
is  about  5,000  feet. 

The  drainage  basins  of  Mad  River  on  the  southwest  and  Redwood 
Creek  on  the  northeast  form  the  bulk  of  the  hydrographic  unit.  The  Mad 
River,  starting  at  its  source  in  southern  Trinity  County,  flows  almost 
directly  northwest  through  western  Trinity  County  ajid  across  central 
Humboldt  County  to  the  Pacific  Ocean.  The  absence  of  large  tributaries 
and  of  main  stem  forks  accounts  for  the  long,  narrow  drainage  basin. 
The  gross  area  of  the  basin  is  approximately  5^0  sqviare  miles.  Redwood 
Creek  flows  from  its  soxirce  in  eastern  Humboldt  County  and  follows  a 
course  roxoghly  parallel  to  that  of  Mad  River  to  reach  the  Pacific  Ocean 
near  the  northwest  corner  of  the  county.  This  basin  is  also  long  and 
narrow,  and  it  has  a  gross  area  of  about  285  square  miles.  The  remainder 
of  the  hydrographic  unit  is  composed  of  the  drainage  basins  of  smaller 
streams  flowing  directly  Into  the  Pacific  Ocean  between  the  mouths  of 
the  Mad  Fliver  and  Redwood  Creek. 

Geology.  Rock  types  which  occur  in  the  hydrographic  unit  are 
largely  sandstone,  shale,  conglomerate,  chert,  and  greenstone.  A  large 
elongated  body  of  mica  schist,  occurs  along  the  drainage  divide  between 
Mad  River  ajid  Redwood  Creek,  extending  eastward  to  Redwood  Creek  in  most 
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placffia*:a  Alt  tJiesa  rocks  ^ali^sferongly  L^^f  ormeci  .;by  :f  oldingj^  shea.vX^&i>i:^^Bi  sal 

faiiltlng,  and  are  generally  deeply  weathered  at  the  surface.     The  predominating 

northwest  drainage  pattern  is  controlled  by  and  aligned  with  the  trends  of 

the  principal  structural  featxires  and  stratification  of  the  rock  units. 

Along  the  coastal  portion  of  the  Mad  River  drainage  are  yoxinger  sediments, 

including  Cenozoic  marine  formations,  alluvium,  dune  sands,  and  terrace 

,  anlBcrrujoci     aldiassoo-enx   ^cH::^   ^i^osl  ^izi  loi  bae  ^qssd-a  "io  beeoqmoo  el  cMnU 
deposits.     The  last  three  of  these  form  part  of  a  principal  ground  water 

^'isviff  hJsM  erfd"  Io  Brs&svbsed  adi  isea  ^iLiu  encf  Io  aol&svala  nmnilxsai  sdT 
basin  extending  southward  into  the  Eel  River  Hydrographic  Unit. 

.  Js?ei  vOO.r  &L'Od3  as 
be cSoils , . :  The :  soils  ..in..-6his  hif(top.gi;a^h4^  «P.4^.t"Vfe^r^^gd^'^  two 
processes::    -(l)  those  foi5»d;,is:piae€rOHcJnffr&-!'OBdfe€g[(|dmetamorphQse(^^-^ 
stones,   shales,   conglomerates ,.pr, intruded  igneous  rockj:  and  (2)pt^9se;73   .levr- 
formed  from,  transported  ( alluvial i^spil  .material  originating,  frQnithese^^^g^.^jb 
parent  rocks.  .  The  first  ga?o\iBn«WHb§iifurthgE:.^eg][egated3intQ-t^^^ 

those  which  were  SQEPeiL-flnder-rfpr^sJoSOMf ^^&5'i=3^to§eo|oSMdi^§i  SSM^lo  bos 
cover.  ,The.oapilS5fG)rS!eQl;l'rom  §lluv±§3t ■  .ffiatgr;i^  S§nn^f.-.§«SPfg^Se|e^I  t^B^.%  sdH 
recently  formed  :¥hich^lie.j■alongJ€xa,sMIl&l§^F§§©SJ:I^^^ri5^§rg-^§n^^ho|^c>S^ 
terrace  soils. formed  fK9m:i9@§fLno^pt9i5ljefj3jBat@rj§ij  oj  IsULbijki  Yldgi/oi  saii'oo 
La3ae:^g©tl§?.for®?dai8,'3i'l&SffI•f'roa»:^s9§solidated-.r£?ck.uHg§^  ^^^^^ 

cover-v have.'  a- surface  e©lfic  gSfig|M^firo^[_,^rpwnotp3reddigh-bgowB  .asi<^  fn^^^oiiBn 
soil  coloFj  of  •yellow..t©£yei|sW2fe«0W8fl.j  F®ri5^^ia®§tapa|H^jj_t^f2![qM|o4Sf£  aild-  Io 
and  well  drainedoiii  srid-  a^swiad  nssoO  olllo^  3d&  o&nl  \l&03ilb  gniwojn:  amB3i&8 
The  grassland  soils    (also  called  praiyie-x; goals); formed  fy^a^ic^®::  adij- 

solidated  rock  are  reddish-brown  to  dark  brownish-gray  near  the  surface  and 

31B  jxnir  oldq^B^oiLxd  ed&  as.  tuooo  doldw  aaqx^  ^ooH     .v§ol030 
yellow  to  yellowish-brown  in  the  subsoil.     They  usually  are  rouna  to  be 

shallower  than  the  forest  covered  soils,  and  occur  on  gentle  slopes  such 

:  se-.v^vv.   r.-jjl /lb  9g.B£iisib  9d&  gnoXs  axuooo   ^ct■a±aoa  solsn.  'io  x^<^^  bscf^anols 
as  rounded  hilltops. 

.taoiE  nx  :£93iO  boovbefl  oi  bi3w&as3  aaxbnsdxs  ,s[99iO  boowb9H  bxis  leviR  JbaM 
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d"j..o..51ie  soils- formed  from  recently  deposited  materials  range  in  color 

from  grayish-bfown  to  brownish- gray,  and  commonly  have  medixm  soil  texture. 

Generally,  little  profile  developnent  can  be  seen.  In  many  cases  these  t  rasx 

soils  are  subject  to  frequent  flooding  or  high  water  table  conditions.     :«iq 

;.    -rfRie  coastal  plain  soils    (also  called  terrace  soils)  were  formedn-railct 

primarily  from  oceein-deposited  soil  material  ;that  heis  been  uplifted  so'  thatsrid' 

the  present- relief  consists  of  a  series  of  relatively  smooth .to  gently  sloping 

terraces,     liie  soil  texture  ranges  from  fine,   sajidy  loam-toysilty  loam.     The.- 

surface  is  usviolly  a  reddish-brown  color  with  the  subsoil  yellowish-brown.     o& 

Drainage  is  good,  although  the  subsoil  is  of  a  somewhat  hea\d.er  texture  thanTe 

the  8ui"face.     In  most  cases  these  soils  have,  or  liad  at  one  time,-  a  forest 

cover.        -o  clrUxw  aciQi.&£&z  bsjoelsa  ^s  ^oi:;^Bd■xglD^1q:  XsnoBsss  oBen:  ibs\>0-5  to 

iiJ:  rrworia  sis  tfinU  oxdqBisoxbYH  JissiD  boovbsH-'xavl?!  bsiA  arid-  oj  iaeoBlbs 
Climate 

^^xo3iq  LsaoBBBa  d^aswol  bxLG  d-3Sfisxri  an  J-  s-xs  rrwoila  esn^iiyiB  arfl'     .S  sIdisT 
The  climate  of  the  Mad  River-Redwood  Creek  Hydrographic  Unit  varies 
.ao±&3&a  rioB9  7.0J.  be&Boibal  bioo'>i  lo  boiraq  ailj  r^ni-vjb  bsvisado  noxcfad' 
from  the  moderate  seasons  typical  of  the  Northern  California  coast  to  the 

iMr-  !_l;.^   zciicn.',-:  .ju-;eiif^.   fnl.-T    — -':      .,'-  -"v      :'...,. .-^s..-..   _oair^o:;'3i   ?rl:t  -lo'l    c^q■^oxa 
more  variable  and  generally  more  extreme  seasons  common  to  the  higher  in- 

3gjB^3V3  add-   io  aaJ-auij-as  o-lb  29jjXbv  LuaoaseB  asem  ib9v:-0c;   adi  jHOxJsjS 
land  areas.     In  the  lower  part  of  the  unit,  extending  some  25  to  30  miles 

vai:'    -X   anc!:.i-B~5  saed"  &s  bsvisp.cio  need  yv-sd  r.'.fi'OV  rioxriv  iXs'Laxsi  lo  ri:^q;9i) 
inland,  the  predominant  influence  on  the  climate  is  the  moist  marine  air 

---.■_  ^  ^1    :.. .     ...-  j>    1   L'^:.  ■■:■■.    r  ^-  -'^    ■  .::.V;    ';    i;s;:9:^.  .  .;■    .  _    litrtu    iea 

mass,  which  is  moved  inlajid  by  prevailing  onshore  winds.     The  overcast 

iLsarn  ansct-aiiol  adi  lo     evxJBc^nase'rqsi  sis  asx/Xsv  aesini  sasrW  :iB0J  bsisbisaoo 
or  fog  generally  associated  with  this  air  mass  has  a  great  moderating 

.  jxhjj  'Mi    lo  ncx."i"j:'-lcxc9'f.'T  Jjsxioesas 
effect  on  the  climate  of  the  coastal  area.     The  more  inland  part  of  the 

unit  is  enough  removed  from  the  oceajiic  influence,  both  by  elevation  and 

^^i.^  lo  noldqaoxs  9£ij  dJ-JTrf-  ^Bd-sb  929di'      .c   sIobT  rtx  bs&asa3iq  bjbI)  s-xu^Jb 
by  intervening  ridges,  to  be  comparatively  free  of  the  moderating  effect 

^do   ":o  vjxaiunuQ  oLtBrrtxIO  '    edt  Jicri  ngj-iBd  c^tev   ,^^^I.!:.v  boi'iaq  ss'i't-J-aoil 
of  the  marine  air  mass.     This  inland  area  is  subject  to  a  wider  rajige  of 

temperature  variation,  both  daily  and  seasonal,  ajid  a  more  variable  distri- 

i-i9w  ioiisq  ae-i'i-JtQii  edcJ-  lo'i   Z'Ji.'Liv  sdT      .irBSix/a  isiic^BaV/   .3    .U  sd&  x6 
bution  of  precipitation  than  the  coastal  eurea. 

sastfsvB  sdJ-  Jiigaaiqs':  bnxs  ^asoixrossH  led-BW  lo  cfnanid-ifiqaa  sri*  y^  f)9vi:i9f) 
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Average  sinnual  precipitation  within  the  unit  varies  from  about 
it-0  inches  per  year  near  the  mouth  of  the  Mad  River  to  about  90  inches  per 
year  in  the  vicinity  of  Board  Camp  Mountain.  Over  80  percent  of  the  season's 
precipitation  occurs  between  November  1  and  April  30.   In  the  coastal  area, 
there  is  generally  a  measurable  amount  of  precipitation  in  every  month  of 
the  year.   In  the  inland  part,  precipitation  visually  occurs  in  all  months 
except  July  or  August,  which  often  have  no  measurable  rainfall.  Average 
snowfall  within  the  unit  varies  from  a  negligible  amount  along  the  coast 
to  over  h   feet  per  year  at  Mad  River  Ranger  Station.  The  average  lowest 
elevation  at  which  there  is  snow  on  the  ground  on  April  1  is  about  If, 000  feet. 

Maximuifl  and  minimum  recorded  seasonal  precipitation  and  estimates 
of  50-year  mean  seasonal  precipitation  at  selected  stations  within  or 
adjacent  to  the  Mad  River-Redwood  Creek  Hydrographic  Unit  are  shown  in 
Table  2.  The  extremes  shown  axe   the  highest  and  lowest  seasonal  precipi- 
tation observed  during  the  period  of  record  indicated  for  each  station. 
Except  for  the  recorded  quantity  shown  for  the  Eureka  Weather  Bureau 
Station,  the  50-year  mean  seasonal  values  are  estimates  of  the  average 
depth  of  rainfall  which  would  have  been  observed  at  these  stations  if  they 
had  been  in  existence  during  the  base  period  I9O5-O6  to  195^-55.  It  is 
considered  that  these  mean  values  are  representative  of  the  long-term  mean 
seasonal  precipitation  of  the  unit. 

The  climate  of  the  unit  is  generally  illustrated  by  the  temper- 
ature data  presented  in  Table  3.  These  data,  with  the  exception  of  the 
frost-free  period  values,  were  taken  from  the  "Climatic  Summary  of  the 
United  States  —  Supplement  for  I93I  through  1952,"  Bulletin  W,  published 
by  the  U.  S.  Weather  Bvireau.  The  values  for  the  frost-free  period  were 
derived  by  the  Department  of  Water  Resources,  and  represent  the  average 
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TABLE  2 

RECORDED  EXTREME  AMD  ESTBIATED  I'lEAN 

ANNUAL  PRECIPITATION  AT  SELECTED  STATIONS 

IN  OR  NEAR  MAD  RIVER- REOTOOD  CREEK 

HYDROGRAPHIC  UNIT 

(In  inches) 


Elevation 

:                Anni-ial  precipitat 

Lon 

:   Recorded 

Recorded      : 

Estimated 

Years  of 

Station 

(in  feet) 

:  maximum 

minimum        : 

50-year 

record 

mean 

used 

Alderpoint 

J+35 

80.38 
(1957-58) 

33.8U 
(19i^3-i^i+) 

i+7.07 

19^1  -  i960 

China  Flat 

650 

71.32 
(1926-27) 

22.55 
(192 3- 2U) 

1^6.15 

1909  -  195^ 

Crannell 

150 

77.51 
(1937-38) 

29.69 
(1933- 3iv) 

51.96 

1933  .  191+8 

Eureka 

h3 

7^.10 
(1889-90) 

20.72 
(1923-2iv) 

36.66 

1879  -  i960 

Forest  Glen 

2,3i^O 

102.1^6 
(1957-58) 

36.59 
(1930-31) 

57.73 

1930  -  i960 

Korbel 

180 

79.96 
(1937-38) 

36.18 
(19^^6-1^.7) 

51.50 

1937  -  i960 

l^d  River  Rajiger 
Station 

2,775 

97.81 
(1957-58) 

39.35 
(195^^-55) 

55.15 

I9I1J1  _  i960 

Orick  -  Prairie 
Creek  Park 

161 

92.88 
(1955-56) 

i^6.33 
(19^+6-1^7) 

65.i^3 

1937  -  i960 
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period  between  the  last  day  in  spring  and  the  first  day  in  the  fall  when 
the  daily  minimum  temperature  fell  to  or  below  32  degrees  Fahrenheit. 

TABLE  3 

TEMPERATURE  DATA  AT  SELECTED  STATIONS 

IN  OR  NEAR  MAD  RIVER-REIWOOD  CREEK 

HYDROGRAPHIC  UNIT 

(In  degrees  Fahrenheit) 


Station 

:  Elevation 
.(in  feet) 

Average 

Extreme 

Average 

daily 

variation 

Frost - 

free 

period 

Jem. 

:July 

rAnnual 

High 

:Low 

(in  days) 

Alderpoint 

U35 

1^3.9 

72. T 

58.2 

112 

16 

28.1+ 

202 

China  Flat 

650 

Ul.T 

72.7 

56.6 

113 

9 

26.3 

2I+7 

Eureka 

h3 

1+7.0 

55.6 

51.6 

85 

20 

10.8 

318 

Forest  Glen 

2,3i^0 

36.9 

68.3 

51.6 

107 

-2 

31.7 

ll+l 

Orick- Prairie 
Creek  Park 

161 

1+2.8 

59.6 

51.9 

95 

19 

18.1 

213 

Orleans 

if03 

i+1.5 

72.3 

56.8 

113 

11+ 

29.0 

222 

Water  Resources 

3 

With  the  drainage  basins  of  Mad  River  and  Redwood  Creek  comprising 
the  bulk  of  the  hydrographic  unit,  the  runoff  records  for  these  streams  pro- 
vide the  basis  for  a  general  picture  of  the  unit's  surf  sice  water  supply. 
There  is  a  gaging  station  on  the  lower  reaches  of  each  of  these  streams. 
The  periods  of  record  are  relatively  short  hub   sufficiently  long  to  present 
an  indication  of  the  supply.  A  s\anmary  of  data  from  these  two  stations  is 
given  in  Table  1+.  For  the  period  June  1  through  September  30,  1958,  the 
observed  runoff  at  the  Mad  River  station  was  96  percent  of  the  avei^ge,  and 
that  at  the  Redwood  Creek  station,  77  percent. 
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TABLE  k 

SUMMAEY  OF  RUNOFF  DATA 
mD   RIVER  AND  REEWOOD  CREEK 


Item 


Di-ainage  area: 
(in  square  miles) 

Years  of  record 


l-teid  River  near  Areata 


Redwood  Creek  at  Orick 


U85 
13 


278 
9 


Runoff: 
(in  acre-feet) 
Seasonal 

Monthly 

Discharge : 
(in  cubic  feet 
per  second) 


Average 


I-laximum 


1-tLnimum   |  Ave  rage  \  I'laxiraum     [  Minimum 


l,li+o,ooo      1,721,000      682,900    771^,600  l,17l4-,000      533,200 

95,000  57i+,000         1,080      61^,500      371,^00  972 

1,575     77,800      16   1,070   50,000      10 


Local  Public  Agencies  Concerned  vith  \7ater  Development 

A  nianber  of  local  public  agencies  are  engaged  in  vater  development 
or  related  fields  within  the  I4ad  River-Redwood  Creek  Hydrographic  Unit.  Most 
of  these  are  water  service  agencies  ort^ajiized  to  serve  domestic  and  industrial 
consumers.  Among  these  are  three  incorporated  cities:  Blue  Lake  aind  Trinidad 
within  the  unit;  euid  Eureka,  located  in  the  Eel  River  Hydrographic  Unit.  The 
water  for  these  three  cities '  systems  is  supplied  from  surface  diversions 
within  the  unit.  The  largest  water  developnent  agency  in  smd  adjacent  to  the 
unit  is  the  Humboldt  Bay  Municipal  Water  District,  which  includes  portions  of 
both  the  Eel  River  and  Mad  River-Redwood  Creek  Hydrographic  Itoits.  The 
district ' s  Ruth  Dam  had  not  been  built  in  1958  when  diversion  data  were 
collected  for  this  report,  and  hence  it  is  not  included. 
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In  addition  to  these  -iireiter  service  agencies,  both  Hiomboldt  and 
Trinity  Counties,  as  members  o±   the  Eel  River  Flood  Control  and  Water 
Conservation  Association,  participate  in  the  study  of  water  problems  of 
the  general  area.  Humboldt  County,  acting  principally  through  its  Water 
Study  Committee,  is  particularly  concerned  with  studies  directly  pertaining 
to  this  unit. 
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CHAPTER  II.  WATER  USE 

Present  -vrater  requirements  of  the  Mad  Fdver-Redwood  Creek  Hydrographic 
Unit  aire  supplied  aoout  ^0  percent  by  diversion  of  surface  runoff,  and  about 
60  percent  by  pumping  of  ground  water.  For  this  investigation  a  survey  was 
made  of  the  diversion  and  use  of  the  water  from  surface  sources.  Survey  data 
reported  herein  include  the  location  and  descriptions  of  diversion  systems, 
their  histories,  the  uses  served  by  them,  and  the  apparent  water  rights  on 
which  they  a:-°  based.  The  criterion  for  inclusion  of  individual  diversions 
in  this  report  is  whether  they  apparently  divert  10  acre-feet  or  more  per  year, 
regardless  of  the  purpose  served.  Small  diversions  omitted  on  this  basis  were 
mainly  ones  which  serve  only  one  or  a  few  domestic  users. 

Quantities  of  water  diverted  were  measured,  where  feasible,  to 
provide  additional  basic  data  concerning  water  use  which  will  be  helpful  in 
determining  water  requirements  of  the  unit.  A  total  of  68  diversions  were 
studied,  of  which  65  were  active  in  1958;  and  the  quantities  diverted  at  kO 
of  these  65  were  measured.  A  summary  of  the  diversions  classified  as  to  pur- 
poses served  is  given  in  Table  5-  The  measured  quantities  do  not  necessarily 
represent  average  ajinual  quantities  for  the  respective  diversions.  Rainfall 
in  the  unit  in  1958  'was  above  normal  throui^h  April  and  about  normal  thereafter. 
Causes  other  than  weather  and  runoff  conditions,  such  as  economic  factors,  may 
also  affect  the  degree  to  which  diversion  records  represent  typical  yearly 
operating  practices.  Assessment  of  these  factors  is  beyond  the  scope  of  this 
report.   It  appears  unlikely,  however,  that  water  use  in  the  unit  was  signifi- 
cantly above  or  below  normal.  The  diversion  qixantities  reported  herein  generally 
represent  the  actual  eunounts  of  water  taken  from  the  sources,  and  therefore 
include  recoverable  and  irrecoverable  losses  incidental  to  the  water  use. 
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TABLE  5 

SUM'IAJIY  OF  USE  Aim  IffiASUREMEKT 

OF  SURFACE  WATER  DIVERSIONS  IN 

MAD  RIVER-REmOOD  CREEK  HYDROGRAPHIC  UNIT 

(In  1958) 


Numbers  of  diversions 

I'lajor  purposes 

Measurement  of 

diversions 

Total  nimiber 

: Diversions  used 
:    in  1958 

Number  of 
diversions 
measured 

:Qi]a.ntities  of 
:water  diverted 
: (in  acre-feet) 

i+i^* 

k2* 

Irrigation  and/ or 
stockvratering 

32 

1,3^1 

8 

8 

Municipal  and/ or 
domestic 

2 

55 

10 

10 

Industrial 

3 

197 

k 

3 

Hydroelectric 
power 

2 

i^95 

1 

1 

Recreation  and/ or 
fish  culture 

0 

0 

1 

1 

Export  to  Eureka 

_1 

3,866 

68* 

65* 

TOTALS 

ko 

5,95^^ 

*  Includes  two  diversions  from  which  some  of  the  water  diverted  is 
exported  from  the  unit. 


Blue  Lake,  Crannell,  Trinidad,  and  several  other  small  communities 
within  the  unit  are  supplied  from  surface  water  diversions.  The  Blue  Lake 
and  Trinidad  systems  are  municipally  owned.  Water  is  also  exported  from  the 
\m±t   for  the  City  of  Eureka  from  its  Sweasey  Dam  diversion  on  Mad  River.  All 
of  the  municipal  diversions,  as  well  as  those  for  other  purposes  in  existence 
in  1958,  are  included  in  the  tabulations  in  this  chapter. 

Since  a  sufficiently  accurate  estimate  of  ground  water  use  may  be 
made  from  unit  water  ^xse   requirements  and  complete  land  use  data,  it  was  not 
considered  justifiable  in  this  investigation  to  locate  water  we31s  and  measure 
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their  production.  The  areas  of  irrigated  Isjids,  as  well  as  other  land  uses, 
vere  detennined  in  the  land  use  survey  which  was  also  conducted  in  1958 • 
This  survey  ajid  the  resulting  data  axe  reported  in  Chapter  III. 

Water  Rights 

The  data  necessary  for  the  determination  of  the  total  water  require- 
ments of  an  area  must  of  necessity  include  the  nature  and  extent  of  all 
rights  which  pertain  to  the  water  supply  therein.  For  this  reason,  data  with 
respect  to  water  rights  in  general,  and  particularly  those  which  pertain  to 
the  existing  surface  water  diversions,  are  described  in  this  report. 

Most  of  the  surface  water  use  in  the  unit  is  based  on  riparian 
rights  or  on  appropriative  rights  established  under  the  provisions  of  the 
Water  Commission  Act  of  19lij-.  A  few  diversions  ajre  based  on  appropriative 
rights  established  prior  to  191^4- .  These  earlier  rights  were  initiated  by 
actual  diversion  and  beneficial  use  of  water,  or  by  posting  notice  of  intended 
appropriation  at  the  point  of  diversion  and  recording  such  notice  in  the 
office  of  the  recorder  of  the  coxmty.  Wo  diversions  based  on  court  adjudica- 
tions were  noted  in  this  investigation. 

As  of  October  1,  I960,  there  were  on  file  with  the  State  Water 
Rights  Board  88  applications  to  appropriate  water  from  the  streams  of  the 
unit.   Of  these  88  applications,  84  were  for  various  local  uses,  amounting  to 
a  total  of  about  30  cubic  feet  per  second  of  direct  diversion, and  for  storage 
of  1,625  acre-feet  per  annum.  The  other  four  applications  were  for  major 
projects  not  in  existence  in  I958.  Two  of  these  four  were  held  by  the 
California  Water  Commission  under  the  provisions  of  Section  IO5OO  of  the 
Water  Code  for  future  diversion  of  500,000  acre-feet  per  annum.  The  other  two 
were  held  by  the  Humboldt  Bay  Municipal  Water  District  and  were  for  diversion 
of  200  cubic  feet  per  second  and  for  storage  of  120,000  acre-feet  per  annum. 
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The  California  Law  of  Water  flights,  as  related  to  both  surface 
and  underground  water,  is  described  briefly  in  Appendix  C.  A  tabulation 
of  data  relative  to  the  applications  on  file  with  the  State  Water  Rights 
Board  is  presented  in  Table  C-1  of  Appendix  C.  Data  pertaining  to  the 
apparent  water  rights  exercised  by  the  diversions  described  in  this  report 
are  included  in  Table  6,  described  below. 

Surface  Water  Diversions 

An  attempt  was  made  to  locate  and  obtain  data  with  respect  to 
a"!  1  diversions  of  10  acre-feet  or  more  per  year.  Since  very  few  diver- 
sion systems  were  previoiosly  mapped,  am  intensive  search  of  the  unit  by 
department  personnel  was  necessary.  Complete  photographic  coverage  of  the 
unit  and  a  list  of  appropriate  water  rights  were  the  chief  means  of 
locating  diversions.   Investigation  of  visible  clues  such  as  condiiits, 
powerlines,  and  similar  featiires,  and  of  various  vrater-using  activities, 
and  canvassing  of  residents  were  also  of  great  assistance  in  the  process. 
As  each  diversion  system  was  located  it  was  plotted  on  the  photograph 
covering  the  site.  Descriptions  of  diversion  works  were  obtained  generally 
through  on-the-spot  inspection;  and  other  data  such  as  history,  uses, 
water  rights,  etc.,  by  interviewing  the  owner,  operator,  or  other  persons 
familiar  with  the  diversions.   Certain  of  these  data,  such  as  water  rights 
information,  were  verified  to  the  extent  feasible  within  the  scope  of  this 
investigation.  U.  S.  Geological  Survey  quadrangle  maps  were  used  in  the 
field  work,  and  to  identify  the  diversion  locations  as  explained  below. 

Systems  for  direct  diversion  of  water,  as  well  as  those  providing 
for  storage,  were  located.  Systems  in  use  in  1958^  and.  also  those  used 
within  the  previous  five  years,  unless  reported  to  be  abandoned,  were 
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included.  Reservoirs  which  had  s\irface  areas  of  about  three  acres  or  more 
vere  mapped.  This  size  was  considered  the  minimum  that  could  be  delineated 
on  the  aerial  photographs  used.   Reservoirs  located  along,  and  operated  in 
conjunction  with,  ditches  and  pipelines  eire  shown  on  the  lauid  and  water  use 
maps,  but  are  not  considered  as  separate  systems  nor  are  they  assigned 
diversion  locations.  Similarly,  points  at  which  diversion  conduits  inter- 
cept minor  intermittent  streams,  ajid  receive  small  amounts  of  water  in 
addition  to  the  primary  supply,  are  not  considered  as  separate  diversions. 

Systems  by  which  diverters  collect  their  own  field  mnoff  or 
spill  for  reuse  are  not  considered  as  diversions  or  assigned  diversion 
locations.   If  return  flow  from  another  water  user's  operation  is  redi verted, 
or  if  there  is  doubt  as  to  the  origin  of  the  water,  the  diversion  is  delineated 
and  assigned  a  number.  Diversion  systems  of  water  companies  or  groups  of 
water  users  are  considered  as  single  units;  individiial  customer  distribution 
points  are  not  shovm  on  the  maps. 

Diversion  points  and  main  ditches  or  pipelines  used  to  convey 
water  from  them  are  delineated  on  the  11  sheets  of  Plate  2,  "Land  and  Water 
Use."  The  diversions  are  listed  and  described  in  Table  6. 

Location  System  for  Siorface  Water  Diversions 

For  purposes  of  identification,  each  surface  water  diversion  is 
assigned  a  location  by  relating  its  position  plotted  on  the  photograph  to 
the  U.  S.  Geological  Swcvey   quadrangle  map  of  the  area.  These  diversion 
locations  include  the  numbers  of  the  townships,  rajiges,  and  sections  in 
the  federal  land  survey  system  where  the  diversions  apparently  are 
situated.  The  sections  are  subdivided  into  ij-0-acre  plots  ( quarter- q\iarter- 
sections),  and  the  diversion  locations  also  indicate  these  plots.  For 
example,  diversion  6n/1E-15H1,  shown  on  Sheet  5  of  Plate  2  labeled  "15H1," 
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Sprinkler 
irrigation 
north  of 
Areata 


AGRICULTURAL  WATER  USE 


}     r^ 


Irrigation  pump 
on  Mad  River 
Diversion 
6N/1E-8L1 


is  in  the  southeast  qiiarter  of  the  northeast  quarter  of  Section  15, 
Tofwnship  6  North,  Range  1  East,  Humholdt  Base  and  Meridian  (H.B.&M.  )•  A 
second  diversion  in  a  ij-O-acre  plot  is  distinguished  by  chajiging  the 
final  number  "1"  to  "2",  as  for  diversion  6n/1E-15H2. 

Descriptions  of  Surface  Water  Diversions 

Descriptions,  history,  and  other  information  relating  to  surface 
water  diversions  were  obtained  by  field  inspection,  by  interview  with  water 
users  or  their  representatives,  and  by  reference  to  prior  reports  and  official 
records.  This  information  is  summarized  in  Table  6,  Data  in  the  table  are 
arranged  by  diversion  location  number  within  each  subunlt.  Each  location 
number  is  followed  by  the  name  of  the  owner,  the  source  of  water,  the  pur- 
poses served,  the  quantity  of  water  diverted  during  1958^  the  extent  of  use, 
such  as  the  number  of  acres  irrigated  and  the  method  of  application  of  water. 
If  the  purpose  listed  is  not  the  usual  use  for  that  diversion,  notation  is 
made  in  the  "remarks"  column.  The  extent  of  domestic  use  is  specified  only 
when  five  or  more  connections  are  served.  Watering  of  less  than  10  head  of 
livestock  is  considered  to  be  a  domestic  use.  The  extent  of  irrigation  use 
is  based  on  the  land  use  survey  described  in  Chapter  III. 

The  t;>T)es  of  water  rights  under  which  the  respective  diversions 
are  considered  to  be  made  are  indicated  in  Table  6  under  "apparent  water 
right."  Diversions  apparently  made  under  rights  based  on  the  appropriative 
doctrine  (see  Page  C-^,   Appendix  C)  are  listed  as  "appropriative."  Those 
diversions  for  which  the  conditions  for  riparian  use,  also  described  in 
Appendix  C,  apparently  prevail,  but  for  which  no  appropriation  was  known 
to  exist,  are  listed  as  "riparian."  Diversions  listed  as  appropriative 
may  also  be  riparian,  although  no  attempt  was  made  in  such  cases  to  determine 
the  riparian  status. 
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The  actual  amount  of  the  right,  if  established  and  known,  and  a 
reference  to  the  source  of  the  data,  are  also  included  under  "apparent  water 
right."  In  the  case  of  an  appropriative  right,  the  amount  tabulated  is  that 
found  in  the  filing,  if  any,  or  in  the  application,  or  in  the  latest  permit 
or  license  which  may  have  been  issued  in  connection  with  the  application. 
The  reference  given  for  an  appropriation  initiated  after  the  effective  date 
of  the  Water  Commission  Act  of  1911+  is  the  number  of  the  application  on  file 
with  the  State  Water  Rights  Board.  For  an  appropriation  made  prior  to  191^, 
the  reference,  if  known,  is  the  book  and  page  number  of  the  official  records 
of  the  county  in  which  the  diversion  is  located.  Although  the  "miners  inch" 
is  now  legally  l/UO  cubic  foot  per  second,  county  records  reveal  that  meiny 
of  the  filings  made  prior  to  19ll<-  specified  a  four  inch  head  (I/50  cubic 
foot  per  second).  As  many  filings  did  not  specify,  no  attempt  was  made  to 
differentiate  between  the  miners  inches  claimed. 

The  determination  of  water  rights  under  which  the  varioiis  diver- 
sions are  made  is  based  upon  the  best  information  available  from  the  owner, 
from  files  of  the  State  Water  Rights  Board  and  other  official  records,  6ind 
from  other  sources.  Although  this  information  is  believed  to  be  accurate, 
it  is  emphasized  that  it  is  not  based  on  sworn  claims  or  testimony,  and 
should  in  no  way  be  construed  to  represent  a  conclusive  determination  of 
water  rights. 

Detailed  descriptions  of  the  diversion  systems,  including  dams, 

pumps,  and  main  conduits,  as  well  as  ajiy  special  features,  aire  also  given 

in  Table  6.  The  diversion  systems  aj*e  classified  as  to  type  -  gravity, 

pump,  or  storage  -  according  to  the  following  definitions : 

Gravity  diversion  -  A  system  In  which  water  is  taken  from 
its  naturcLL  course  at  a  diversion  structure  emd  conveyed  by 
gravity  through  a  cajial  or  pipeline  to  the  area  of  use.  Such 
a  diversion  may  have  a  reseiwoir  on  the  stream,  but  the  capacity 
is  small  compared  with  the  amount  of  water  diverted  and  provides 
no  significant  carryover  storage  from  winter  to  suxmner. 
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Pump  diversion  -  A  system  in  -which  water  is  pumped  from 
its  natural  course  through  a  pipeline  to  the  area  of  use  or  to 
a  gravity  condxiit  located  at  a  higher  elevation. 

Storage  diversion  -  A  system  consisting  of,  or  including, 
a  surface  resejrvoir  having  significant  carryover  storage  within 
each  season  or  from  season  to  season. 

Systems  not  excl\isively  of  one  of  these  basic  t^^pes  are  listed  as  combina- 
tions of  those  types  which  best  describe  them. 

The  "remarks"  column  contains  such  information  as  the  names  of 
former  owners,  known  changes  of  ownership  after  1958^  and.  further  details 
explaining  entries  in  the  other  columns. 

Records  of  Surface  Water  Diversions 

Continuoiis  or  periodic  measurements  of  the  quantities  of  surface 
water  diverted  by  k-0   of  the  65  diversions  in  use   in  the  unit  were  made  by 
the  Department  of  Water  Resources  in  I958.  Detailed  results  of  the  measure- 
ment program  are  reported  in  Table  7- 

Determinations  of  diverted  quantities  were  made  primarily  by 
testing  of  pumps.  These  observations  were  supplemented  by  interviews  of 
water  users  to  obtain  data  on  possible  abrupt  changes  in  operation  between 
readings,  periods  of  operation,  etc. 

For  each  diversion  measured.  Table  7  gives  the  \ise,  the  jKJint  and 
method  of  measurement,  and  the  monthly  axid  total  quantities  diverted. 
Notations  in  the  "use"  coliomn  regarding  the  irrigation  period  indicate 
the  overall  period  of  irrigation,  but  not  necessarily  that  dally  or 
continuous  irrigation  was  practiced  throughout  the  period.  The  quantities 
given  in  the  table  are  based  on  various  methods  listed  in  the  column 
"Method  of  observation  and  calcxilations . "  Where  monthly  data  were  sufficiently 
reliable,  the  qixantities  are  shown.  When  the  diversion  during  a  month  is 
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known  to  have  been  zero,  it  is  so  indicated.  The  data,  however,  were 
sometimes  not  svifficiently  detailed  to  justify  a  breakdown  into  monthly 
quantities.  These  cases  eire  indicated  by  — NR — .  Dashes  are  used  to 
indicate  that  a  quantity  was  not  determined.  The  measurements  are 
designated  as  estimates  when  only  incomplete  or  somewhat  uncertain  data 
could  be  obtained. 

Index  to  Surface  Water  Diversions 

An  alphabetical  index  to  diversion  names  and  owners  is  provided 
in  Table  8  at  the  end  of  this  chapter.  For  each  diversion,  this  table 
indicates  the  diversion  location,  subunit,  and  covinty.  For  convenience 
in  finding  data  regarding  individual  diversions,  the  sheet  number  of 
Plate  2  and  the  pages  on  which  pertinent  data  appear  are  also  provided. 

Imports  and  Exports 
There  were  no  imports  of  surface  water  into  the  Mad  River-Redwood 
Creek  Hydrographic  Unit  in  1958.  There  were  three  diversions  from  which 
water  was  exported,  all  into  the  Eel  River  Hydrographic  Unit.  The  largest 
of  these  is  the  Sweasey  Dam  diversion  located  as  5N/2E-16g1,  on  the  Mad 
River.  All  of  the  3^866  acre-foot  output  from  this  diversion  was  exported 
for  use  at  Eureka.  The  other  two  diversions,  also  from  Mad  River,  were 
for  irrigation  of  areas  lying  partly  on  each  side  of  the  hydrographic  unit 
line.  These  two  diversions  were  not  measured.  One,  6n/1E-7L1,  irrigated 
38  acres  in  the  Mad  RLver-Redwood  Creek  Hydrographic  Unit  ajid  Ik-   acres  in 
the  Eel  River  Hydrographic  Unit  in  I958.  The  other,  6n/1E-7J1,  irrigated 
k   acres  and  16  acres  in  the  two  units,  respectively. 

Consumptive  Use 
In  the  Mad  River-Redwood  Creek  Hydrographic  Unit,  virtually  all 
of  the  consumptive  use  of  applied  water  is  in  connection  with  irrigated 
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agriculture,  lumber  mill  operations,  and  urban  lises.  Consumptive  use  of 
water  is  defined  as  any  type  of  use  through  which  water  is  rendered  unavail- 
able for  reuse.  Processes  in  which  water  is  consumptively  used  are 
transpiration  and  building  of  plant  tissue  by  vegetation;  evaporation  from 
water  svirface,  foliage  eaid  adjacent  soil;  and  consiimption  and  evaporation 
by  urban  and  other  nonvegetative  types  of  land  use.  Certain  uses  of  water, 
such  as  for  hydroelectric  power  generation,  fish  cultiire,  and  mining 
operations,  axe  essentially  nonconsumptive. 

The  total  of  applied  water,  from  both  surface  and  ground  sources, 
consumptively  used  in  the  Mad  River-Redwood  Creek  Hydrographic  Unit  is 
estimated  to  have  been  about  i4-,500  to  5,000  acre-feet  in  I958.  The 
Eiraount  consimied  by  irrigation  use  was  about  2,700  acre-feet,  the  remainder 
being  cons\jmed  about  equally  by  municipal-domestic  use  and  by  liimber  mill 
operations.  Consumptive  use  for  other  purposes  was  negligible. 
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TABLE    8 

INDEX    TO    SURFACE    WATER      DIVERSIONS    IN 

MAD    RIVER  -  REDWOOD    CREEK     HYDROGRAPHIC    UNIT 


Diversion   nome 

Diversion 
locotion 

Subunit 

ond 
county 

R 

eferences 

and/or  owner 

Plote    2 
sneet     no. 

Te« 
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H  B  t  M 

Addison   Dam 

Roddlscraft,   Inc. 

UN/3E-6H1 

Butldr  Valley 
Humboldt 

7 

3h, 

C-11 

Areata  Redwood  Company 
Hill  Davis 

11N/1E-2TQ1 

Orick 
Humboldt 

1 

35. 

l»0,   57.   C-13 

Balke,   John  E. 

7N/1E-8G1 
TH/1E-8G2 

Little  River 

Little  River 

Humboldt 

k 
k 

3h. 
3K 

39.   36 
39,   57 

Blue  Lake,   City  of 

6N/2E-21C1 

North  Fork 
Humboldt 

5 

22, 

35.  C-ll 

Bott,    Edward  C. 

7N/1E-18H1 

Blue  Lake 
Humboldt 

h 

3?. 

39,   55,  C-l? 

Bugenlg,   Joe  W. 

6N/1E-6Q1 

Blue  Lake 
Humboldt 

5 

31, 

38,   55 

California  State   Department 
of  Fish  and  Game 

11H/1E-23A1 

Orick 
Humboldt 

1 

35, 

C-10 

Humboldt  County,   Lessee 

California  State  Dspartment 
of  Natural  Resources; 

8N/lW-li*Kl 

Big  Lagoon 
Humboldt 

3 

30, 

C-ll 

Division  of  Forestry 

California  State  Division 

See  Preston,   Harold 

of  Highways 

Christie,   A.   W. 

6N/IE-2I4GI 
6N/lE-2ltG2 

Blue  Lake 
Blue  Lake 
Humboldt 

5 

5 

31, 
3?. 

38,   55 
38,  55 

Christie,   John 

TN/IE-8CI 

Little  River 
Humboldt 

k 

3h, 

39.   56 

Cottage  Gardens  Company,   Inc. 

See  Hylander,   \ 

Jno 

Daily,   John   D. 

7N/1E-31C1 

Blue  Lake 
Hianboldt 

k 

33, 

56,  C-ll 

Davis,  Hill 

See  Areata  Redwood  Company 

Davison,   Robert  S. 

11N/1E-22K1 

Orick 
Humboldt 

1 

35, 

to,   57 

DlUon,   Earl  P. 

2S/7E-ltCl 

Ruth 

Trinity 

10 

36, 

to,  57 

IXidal,   Hans 

7N/IE-3OJI 

Blue  Lake 
Humboldt 

k 

33. 

56 

Edeline,   El«ln  0. 

8N/UE-3IDI 

Big  Lagoon 
Humboldt 

3 

30, 

C-ll 
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Essex  Mill  Pond 

G.  F.  Tlmmons  and  Son 

Eureka,  City  of 

Everett,  T.  George 

Forest,  Albert  R.  and  John  R. 
Fulton,  Roy- 
Gallagher,  Roy  and  Rector,  Glen 


Geijsbeek,  Lester  J.,  et  al, 

Georgia  Pacific  Corporation; 
Hammond  -  Call  fom  la 
Redwood  Division 

Hartman,  Albert  C. 


HartmEin,  Henrietta 


Hauser,  Carroll 


Hooven,  Julius  M. 


Horton,  Marlon  J. 


Humboldt  County 

Humboldt  County  Division  of 

Aviation 

Jeans,  Aubert  N.  and  Mary  Lou 


Johnson,  Earl  C. 
Kuntz,  Oscar  N. 
Luster,  Jess  A. 


H  B  &  M 
6N/IJE-IUBI 

See  Sweasey  Dam 
TN/IE-I7RI 

7N/1E-17R2 

3N/3E-3F1 

2S/TE-23J1 


Blue  Lake 
Humboldt 


Blue  Lake 
Humboldt 

Blue  Lake 
Humboldt 

Butler  Valley 
Humboldt 

Ruth 
Trinity 


5  31 

^  32,  38,  55 

^  32.  38,  55,  C-12 

8  33,  56 

10  36,  to,  57 


See  Six  Rivers  Pine  Sales 


8N/1E-33K1 
9N/UE-19G1 


TN/IW-25JI 
7N/1E-18B1 
TW/IE-3UAI 
7N/IE-28DI 
6N/1E-7R1 


Little  River 
Big  Lagoon 
Humboldt 

Blue  Lake 
Humboldt 

Blue  Lake 
Humboldt 

Blue  Lake 
Humboldt 

Blue  Lake 

Humboldt 

Blue  Lake 
Humboldt 


See  California  State  Department  of 


7N/1E-29B1 
2S/7E-2F1 
6N/1E-9R1 
7N/1E-18K1 


TN/1E-27A1 
TH/1E-2TH1 
TN/1E-27R1 


Blue  Lake 
Humboldt 

Ruth 

Trinity 

Blue  Lake 
Humboldt 

Blue  Lake 
Humboldt 

Blue  Lake 
Blue  Lake 
Blue  Lake 
Humboldt 


3 
2 

35 

30,  C-ll 

U 

33,  39,  56 

1+ 

32,  38,  55,  56, 
C-ll 

U 

33,  56 

It 

33,  39.  56 

5 

31,  55 

h  and 

Game 

h 

33,  39 

10 

36,  to,  57 

5      31,  55 


1*      32,  39,  55 


^  32,  39,  56,  C-12 

^  33,  39,  56,  C-12 

k  33,  56,  C-12 
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H  B  &  M 

Martin,   Carl 

7N/1E-32F1 

Blue  Lake 
Humboldt 

k 

33,   56, 

C-11 

McAllister,  George 

9N/1W.26U 

Big  Lagoon 
Humboldt 

2 

30,    38, 

55 

McNeil,   William 

10N/1E-29F1 
10N/1E-29L1 

Big  Lagoon 

Big  Lagoon 

Humboldt 

1 
1 

30,   55 
30,   38, 

55 

Mercer  -  Fraser  Company 

6N/1E-15H1 
6N/1E-15H2 

Blue  Lake 
Blue  Lake 
Humboldt 

5 

5 

31,   38 
31 

Moose,   Dr.   Sanford  M. 

TN/1E-8E1 
TN/1E-8F1 

Little  River 

Little  River 

Humboldt 

h 
h 

3^,  39, 
31*,  39, 

56 
56 

Nylander,   Uno 

TN/1E-8R1 

Little  River 
Humboldt 

h 

35,   39, 
C-11 

56,   57, 

Plfferlnl,   Mary,   et  al. 

6N/1E-7X1 

Blue  Lake 
Humboldt 

5 

31,   ^l, 

55,  C-10 

Preston,   Harold 

7n/3E-31Cl 

North  Fork 
Humboldt 

k 

35,  C-12 

Rector,   Glen 

See  Gallagher 

,   Roy 

Roberts,   Melvin  P,,   Jr. 

6N/2E-31H1 

Blue  Lake 
Humboldt 

5 

32,   38, 

55,   C-13 

Roddiscraft,   Inc. 

See  Addison  Dam 

Santos,  Manuel 

6N/1E-8L1 

Blue  Lake 
Humboldt 

5 

?T,   31, 

55 

Silva,   William  F. 

6N/1E-7J1 

Blue  Lake 
Humboldt 

5 

31,   38, 
C-10 

1*1,  55, 

Simpson  Redwood  Company 

6N/2E-28L1 
6N/2E-28M1 

North  Fork 

North  Fork 

Humboldt 

5 
5 

35,   to 
35 

Six  Rivers  Pine  Sales 
Lester  J.  Geijsbeek,   et  al. 

3S/8E-6A1 

Ruth 

Trinity 

10 

36 

Sorensen,  Henry  L. 

TN/1E-30Q1 

Blue  Lake 
Humboldt 

1* 

33,   39, 

56 

Speier,   Lois 

5N/2E-36P1 

5N/2E-36Q1 

Butler  Valley 
Batler  Valley 

Humboldt 

6 
6 

3'»,   39, 
3'',   39, 

56 
56 

Sweasey  Dam 
City  of  Eureka 

5N/2E-16G1 

Butler  Valley 
Humboldt 

6 

11,  2S,  23,   3'», 
39,   i*!,  C-10 
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H  B  &  M 

Terral,   Anna 

2S/7E-3A1 

Ruth 

Trinity 

10 

36, 

to,   57 

Thoma,    Alfred  W. 

TN/1E-17E1 

Blue  Lake 
Humboldt 

h 

32, 

38,  55,  C-ll 

Timmons,   G.   F.   and  Son 

6N/1E-11A1 
6N/1E-11C1 

See  also  Essex 

Blue  Lake 
Blue  Lake 
Humboldt 
Mill  Pond 

5 
5 

31, 
31, 

55 
38,   55 

Townsend,   Rowena  J. 

8N/iE-3ae 

Little  River 
Humboldt 

3 

35, 

C-10 

Trinidad,   City  of 

8N/1W-23H1 

Big  Lagoon 
Humboldt 

3 

22, 

30,  38,  c-13 

United  States  Plywood 
Corporation 

TN/3E-5L1 

7N/3E-5L2 
7N/3E-6K1 

Beaver 
Beaver 
Beaver 
Humboldt 

h 
k 
h 

30 
30 

30, 

38 

Ward,   David  S. 

See  Nylander, 

Uno 

Werner,   James  H. 

6N/1W-1B1 

Blue  Lake 
Humboldt 

5 

32, 

38,  55 

Wiggins,   Dr.   C.   G.,   et  ux. 

UN/3E-21C1 

Butler  Valley 
Humboldt 

T 

3!*, 

56 
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CHAPTER  III.  LAND  USE 

This  chapter  presents  a  discussion  of  the  procedures  and  the 
tabulated  results  of  a  survey  of  land  use  in  the  Mad  fliver-Redwood  Creek 
Hydrographic  Unit  in  1958«  These  results,  as  well  as  those  of  the  water 
use  data  presented  in  Chapter  II,  are  essential  to  the  determination  of 
future  water  requirements  of  the  unit.  A  brief  account  of  historical 
land  use  in  the  unit  is  presented  to  supplement  the  survey  data. 

Historical  land  Use 

Development  within  the  Mad  River-Redwood  Creek  Hydrographic  Unit 
began,  as  mentioned  in  Chapter  I,  as  a  result  of  exploration  of  the  coast 
in  search  of  routes  to  the  Trinity  gold  fields.  The  l850's  saw  the  first 
urban  developments,  beginning  at  Trinidad,  and  the  introduction  of  agricul- 
ture, mainly  on  the  smoother  open  lands  near  the  coast.  The  use  of  lands 
specifically  for  recreational  purposes  was  not  significant  in  the  iinit 
until  many  years  later. 

Urbaji  land  use  in  the  unit  remained  small  until  the  boom  which 
followed  World  War  II.  Trinidad  and  Blue  Lake,  the  oldest  and  only  incor- 
piorated  towns,  have  in  recent  years  been  surpassed  in  area  and  population  by 
the  scattered  unincorporated  community  of  McKinleyvl  lie.  Several  smaller 
communities  are  located  in  the  coastal  area  of  the  unit.  These  communities, 
including  Crajinell,  Fieldbrook,  Korbel,  Mapel  Creek,  and  Orick,  owe  their 
existence  largely  to  the  lumber  industry.  In  fact,  nearly  all  the  urban 
centers  in  the  unit  include  this  type  of  industrial  land  use,  as  well  as 
residential  and  commercial  types. 

In  relation  to  water  use,  and  in  acreage  of  developed  land,  agricul- 
tural land  use  is  the  major  type  in  the  Mad  River-Redwood  Creek  Hydrographic 
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Unit.   (Lands  which  are  in  an  essentially  undeveloped  condition  and  receive 
no  applied  water,  even  though  they  supply  valuable  timber  ajid  forage,  eire 
mapped  as  native  vegetation  for  the  purpose  of  this  report.)  Historically, 
agriculture  has  been  a  significant  activity  since  the  l850's.  The  remote- 
ness of  this  region  from  sources  of  supply  and  markets  has  largely  determined 
the  nature  of  its  agriculture.  Meeting  the  local  demand  for  food  — 
principally  meat,  dairy  products,  potatoes,  etc.  --as  well  as  feed  for 
livestock,  set  the  pattern  of  agriciilture  for  some  'JO   years.  After  19OO 
dairying  and  beef  raising  were  well  established  as  the  primary  farm  activities. 

Improvement  of  transportation  in  recent  decades  has  made  possible 
a  wider  variety  of  farm  products.  This  trend  began  after  completion  of  the 
rail  line  to  Eureka  in  191^^  but  an  even  greater  change  came  after  modem 
roads  made  trucking  feasible.  Most  significant  of  these  developments  was 
the  rapid  expansion,  starting  about  19^0,  of  the  previously  small  nursei*y 
and  truck  industry.  The  following  tabulation  of  sales  values  of  these  crops 
in  Humboldt  County  illustrates  these  changes  dxiring  the  early  19^0's. 

19i)-Q  19h3 

Horticultural  $76,000  $3l)-l,000 

specialties 

Vegetables  23,000  37^,000 

Though  these  are  Humboldt  County  totals,  the  sharp  rise  is  apparent  and  the 
new  pattern  has  continued.  In  recent  years,  the  value  of  horticultural 
production  has  been  greater  than  that  of  any  other  farm  activity  except 
dairying.  In  acreage,  however,  pasture  still  dominates  the  agricultural 
lEind  use,  comprising  more  than  90  percent  of  the  irrigated  lands  and  7O 
percent  of  the  dry-farmed  lands  in  1958* 

Irrigation,  the  largest  water  using  activity,  has  likewise  been 
very  largely  a  development  of  the  last  two  decades.  As  of  1939  there  were 
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Dnly  nine  irrigated  farms  and  179  acres  irrigated  in  the  Mad  River  drainage 
irea.  The  1958  survey,  however,  showed  that  over  3^300  acres  in  the  unit 
irere  irrigated. 

Recreational  activities,  mainly  hunting  and  fishing,  have  been 
pursued  in  the  unit  since  its  settlement.  Until  recent  years,  however, 
there  was  only  a  small  amount  of  land  use  devoted  to  recreation.  Even  in 
the  1958  siirvey,  only  about  300  acres  were  found  to  be  actually  so  develojjed. 
rhe  unit  has,  nevertheless,  an  abundance  of  lands  naturally  suited  to 
recreational  uses.  The  redwood  forests  and  diverse  t;>'pes  of  coastal  and 
nountain  terrain  in  the  unit  are  some  of  the  State's  finest  scenery.  Over 
L0,000  acres  of  these  lajids  have  been  set  aside  as  public  parks. 

Present  Land  Use 
A  detailed  description  of  the  survey  of  land  uses  conducted  in 
L958  is  described  in  the  following  paragraphs.  The  lajad  uses  mapped  in 
this  siirvey  fall  into  four  major  categories:  irrigated  lands,  dry- farmed 
Lands,  urban  lands,  and  recreational  lands;  and  one  minor  category:  natural  1  y 
ligh  water  table  lajids,  such  as  meadowlands  and  marshes.  Lands  not  falling 
Into  any  of  these  five  categories  were  mapped  as  "native  vegetation."  The 
Location  ajid  e>d;ent  of  the  lands  falling  into  each  of  these  categories  are 
delineated  on  Sheets  1  through  11  of  Plate  2.  The  acreages  of  the  various 
Land  uses  within  each  subunit  are  presented  in  Table  9»  The  values  represent 
gross  acreages,  and  include  those  nonwater-ser*vice  areas  such  as  roads, 
iitches,  farm  building  and  storage  areas,  and  miscellemeous  rights-of-'^ra.y, 
which  were  too  small  to  be  separated  from  the  mapped  areas  in  which  they 
were  located. 
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Methods  and  Procedures 

The  location  of  surface  water  diversions  and  the  land  use  survey- 
were  accomplished  by  relating  field  observations  to  aerial  photo^iraphs  having 
a  scale  of  about  1:20,000.  The  use  of  stereoscopes  was  of  great  assistance 
in  this  work.  As  each  surface  water  diversion  was  located,  it  was  plotted 
on  the  aerial  photograph.  Following  this,  the  use  and  extent  of  each  par- 
cel of  land  were  determined,  and  delineations  and  ajinotations  made  accordingly 
on  the  photographs.  The  hydrographic  unit  was  traversed  by  automobile  as 
completely  as  roads  and  terrain  i)ermitted.  I'/here  necesssjry  because  of  poor 
accessibility,  inspections  were  made  on  foot. 

A  system  of  annotations  designed  to  indicate  both  the  broad  ti'pes 
of  land  use  mentioned  in  the  previous  section,  sjid  subclassifications  denoting 
specific  uses,  was  employed.  Agricultural  lands  were  surveyed  to  determine 
whether  or  not  parcels  were  irrigated  and  what  crops  were  raised.  This  infor- 
mation was  then  smnotated  on  the  photographs.  The  crops  observed  were  identi- 
fied by  general  crop  groups,  as  well  as  the  specific  crops  present. 

A  list  of  the  general  groups  of  crops  ajid  the  specific  crops  com- 
prising each  group  are  listed  below,  with  the  crops  found  in  the  unit  in 
1958  underlined: 

G  -  Grain  and  hay  crops 

Vflieat,  barley,   oats,  miscellaneous 

F  -  Field  crops 

Cotton,  safflower,  flax,  hops,  sugar  beets,  corn  (field 
or  sweet).  Grain  sorghums,  castor  beans,  mi s c ellane ous 

P  -  Pasture 

Alfalfa,  clover,  mixed,  native,  induced  high  water 
table  native,  sudan 
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T  -  Truck 

Artichokes,  asparagus,  beans  (green  or  dry),  cole  crops, 
carrots,  celery,  lettuce,  melons,  squash,  cucumbers,  onions, 
garlick,  peas,  potatoes,  sweet  potatoes,  spinach,  tomatoes, 
flowers ,  nursery,  bushberries,  strawberries,  peppers, 
miscellaneous 

D  -  Deciduous  fruits  and  nuts 

Apples,  apricots,  cherries,  peaches,  nectarines,  pears, 
plums,  prunes,  figs,  almonds,  walnuts,  miscellaneous 

An  example  of  an  aerial  photograph  with  land  use  data  delineated 
on  it  is  shown  on  Page  53« 

After  completion  of  the  field  mapping,  the  data  delineated  on 
the  photographs  were  transferred  to  copies  of  U.  S.  Geological  Siirvey 
quadrangle  maps  reproduced  at  a  scale  of  1:2U,000.  This  procedure  vra,s 
necessary  to  bring  the  delineated  areas  to  a  common  scale  for  acciirate 
determination  of  acreages,  since  the  scale  of  the  aerial  photographs  utilized 
varied  widely.  A  series  of  these  maps  shovring  the  location  of  all  diver- 
sions, and  the  fields  associated  with  each  irrigation  diversion,  was  colored 
according  to  the  land  use  categories  and  ^jas  reveiwed  by  local  parties 
concerned.  These  maps  were  then  used  in  the  preparation  of  Plate  2. 

Another  series  of  these  maps  was  used  in  computing  the  acreages 
of  the  land  uses.   Each  delineated  area  on  these  r.iaps  \Ta.s   maniially  cut  out 
and  was  carefully  weighed  on  an  analytical  balance.  These  weights  were 
converted  to  acreages,  using  ratios  determined  for  the  individual  maps. 
This  method  has  proven  to  be  a  very  expedient  and  accurate  means  of  area 
determination  where  a  large  n\imber  of  small  parcels  are  involved. 

Irrigated  Lands 

Irrigated  lands,  as  designated  in  this  report,  include  all  agri- 
cultural lands  A/hich  receive  water  artificially.  As  these  lands  were  noted 
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Example  of  Land  Use  Delineated  on  Aerial  Photograph 
Symhols  used  on  this  photograph; 


Irrigated  Lands 


Dry-farmed  Lands 


iP3  -  mixed  pasture  nP3  -  mixed  pasture 

iF3x  -  mixed  past-jre,  nG6  -  miscellaneous  or 

partial  mixed  hay  and  grp.in 

irrigation  nT12  -  potatoes 

iPF  -  past\ire,  fallow  nTl6  -  f lovers  and  nursery 

i!?^"  ^^^""^^  n-Si  -  apples  intercropped 
iTl6  -  floT.-ers  and      T20    %^^y,   strawberries 

-     "^-"^^^^  12  -  new  lands  being  prepared 
^^   -  =°^"  for  future  use 


Urban  Lands 

UI3  -  storage  areas 
UP  -  residential 

Mj.scellaneous  Lands 

rrv  -  native  vegetation 

W.-l  -   water  (reservoirs, etc. ) 

NR2  -  raeadovfland 
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in  the  field  siirvey  they  were  identified  as  such  by  the  symbol  "i"  as  on 
the  sample  photograph.  The  fields  of  various  crops  and  of  "idle"'  land 
were  identified  with  specific  water  sources  and  the  acreages  determined 
accordingly.   Idle  irrigated  Isjids  are  defined  as  lands  which  were  not 
irrigated  in  1958,  but  had  irrigation  facilities  and  had  been  irrigated 
within  the  preceding  three  years.   Fallow  irrigated  lands  are  those 
cxoltivated  lands  which  have  facilities  for  Irrigation  and  may  be  irrigated 
during  the  year  of  survey,  but  at  the  actual  date  of  survey  were  only 
tilled  and  not  planted  to  a  crop. 

In  1958^  there  were  3>3^0  acres  of  irrigated  lands  in  the  Mad 
River-Redwood  Creek  Hydrographic  Unit.  Of  this  total,  87  percent  were  in 
pasture-type  crops ^  seven  percent  were  in  truck  crops,  mainly  nursery, 
one  percent  miscellaneous,  and  the  remaining  five  percent  were  idle  or 
fallow. 

Acreages  of  irrigated  lands  within  the  vario'os  subunits  are 
reported  in  Table  10  by  surface  diversion.  For  each  irrigation  diversion, 
the  acreage  of  each  crop  group  and,  where  applicable,  the  acreage  previously 
irrigated  but  not  cropped  in  1958,  are  tabulated.  Any  of  these  lands 
which  received  a  supplementary  supply  from  groimd  water  are  indicated. 
The  acreages  to  which  groiind  water  only  was  applied  are  also  listed. 

On  Plate  2,  irrigated  lands  are  grouped  in  just  three  categories: 
(1)  those  which  were  cropped  ajid  to  which  water  v/as  actual  1  y  applied  during 
the  year  of  survey;  (2)  those  lands  which  received  only  a  partial  supply 
of  water  in  1958;  and  (3)  those  which  were  idle  or  fallow.   The  use  of 
ground  water  is  indicated  by  cross-hatching. 
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TABLE    10 

IRRIGATED     LANDS    IN 

MAD  RIVER-  REDWOOD  CREEK   HYDROGRAPHIC   UNIT 
1958  (in  ocres) 


Diversion  or  other  source 
serving  irngoted  londs 


rtion      location 


Diversion  owner 


Mixed 
pasture 


Field 
crops 


Truck  crops 


Nursery 


Other 


Deciduous 
orchord 


To'ol 

lands 

irrigated 


Irrigated 
idle  or 
follow 


B  B  &  M 


1W-26L1  George  McAllister 

/lE-gQFl  Wllllaai  McNeil 

/U:-S9L1  William  McNeil 

Total  Surface  Water  Supply 

fotal  Ground  Water  Supply 

ll  Big  Lagoon  Subunlt 
UBboldt  County 


IE-6(J1 

1JE-7J1 

lE-TLl 

lE-TSl 

1E-8L1 

1E-9R1 

lE-lLAl 

lE-UCl 

1E-21<C1 

2E-31H1 

UI-lBl 

IE-17E1 

IB-17R1 

IE-17R2 

IE-18B1 
1E-18H1 
IE-I8KI 


Joe  W.   Bugenlg 

WllllBn  Sllva 

Mary  Plfferlnl,   et  al 

Marlon  J,  Horton 

Manuel  Santos 

Earl  C.  Johnson 

G.   F.   Tlmmons  and  Son 

G.    F.   Tlmraons  and   Son 

A.  W.   Christie 

A.  W.  Christie 

Melvln  P.   Roberts,   Jr 

James  H.   Werner 

Alfred  W.  Thoma 

T.  George  Everett 

Albert  R.   and  John  R. 
Forrest 

Henrietta  Hartman 

Eaward  C.   Bott 

Oscar  N.   Kuntz 


56 


2U" 


89= 
gg 
111 


27 

95 

38 

ll 

3^ 
5 

36 

85 

109 

37 

g7 

d 
35 

1*3 

102 
78 
55 


Beover    Subunlt 

(No   Irrigated   lands) 

I 
Big  Lagoon    Subunlt 


Blue  LaKe   Subunit 


10 


56" 


gli 
113 


g7 
95 
38 

U 
3U 

5 

36 
85 
109 
'•3 
5 
g7 
38^ 
h3 

112 
78 
55 


"•S 


56 


gU 
89"= 
gU 
113 


27 
95 
I40 

I. 
31* 

5 
U5 
36 
85 
109 
^3 

5 

27 
d 
38 

hi 

116 
78 
55 


Uttered  footnotes,  see  last  page  of  table. 
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TABLE    10  (Continued) 
IRRIGATED     LANDS    IN 

MAD  RIVER-  REDWOOD  CREEK  HYDROGRAPHIC   UNIT 

1958  tin  ocres) 


Diversion  or  other  source 
serving  irrigated  lands 

Mixed 
pasture 

Field 
crops 

Truck  crops 

Deciduous 
orchord 

Total 

lands 

irrigated 

1 rrigaled 
idle  or 
follow 

Tolol 

Diversion      locotion 

Diversion  owner 

Nursery 

Ottier 

E   B  &  M 

Blue  Lake  £ 

ubunit   (continued) 

7M/1E-27A1                   Jess  A.  Luster 

12 

12 

12 

7H/1E-27H1                   Jess  A.  Luster 

25 

25 

25 

7N/1E-2TR1                   Jess  A.  Luster 

11* 

lU 

lU 

TM/1E-S8D1                   Julius  M.  Hooven 

16 

16 

68 

8I4 

7N/1E-30J1                    Hans   Dudal 

16 

16 

16 

7N/IE-3OQI                    Henry  L.   Sorenson 

30 

30 

30 

7II/IE-3ICI                    John  D.    Daily 

e 
7 

7" 

7" 

7M/1E-32F1                     Carl  Martin 

k' 

k' 

k' 

TN/lE-SltAl                   Carroll  Hauser 

21 

21 

21 

7K/1W-95J1                    Albert  C.  Hartman 

36 

36 

8 

1.1* 

TN/IE-8RI                      Uno  Nylander 
(Little  River                 Cottage  Gardens 

36 

36 

36 

Subunlt)                        Company,   Inc.,   lesse 

e 







, 

^^ 

Total  Surface  Water  Supply 

939 

9 

103                  0 

0 

1,051 

127 

1,178 

Total  Ground  Water  Supply 

1,162 

9 

53                  '•3 

0 

1,267 

15 

1,282 

Total  Blue  Lake  Suburit 

2,101 

18 

156                 U3 

0 

2,318 

1U2 

2,1.60 

Humboldt  County 

Butler 

Volley  Subunit 

3N/3E-3F1                        Roy  FUlton 

3 

3 

3 

14N/3E-21C1                     Dr.   C.  G.  Wiggins, 

10 

10 

10 

et  ux. 

5N/SE-36PI                   Lois  Speler 
5N/2E-36Q1 

95 

ll» 

109 

109 

Total  Surface  Water  Supply 

108 

0 

0                     0 

11. 

122 

0 

122 

Total  Ground  Water  Supply 

0 

0 

0                     1 

0 

1 

0 

1 

Total  Butler  Valley  Subunlt 

108 

0 

0                        1 

ll» 

123 

0 

123 

Humboldt  County 

Little 

^iver   Subunit 

TK/IE-I8BI                   Henrietta  Hartraan 

5 

13 

18 

18 

(Blue  Lake 

Subunlt) 

7N/IE-8C1                      John  Christie 

80 

80 

80 

7N/1E-8E1                       Dr.   San  ford  M.  Moose 

15 

15 

15 

TN/IE-BFI                     Dr.  Sanford  M.  Moose 

99 

99 

99 

7N/1E-8G1                     John  E.  Balke 

12 

It 

16 

1; 

20 

For  lettered  footnotes,   sea  last  page  of  table. 
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TABLE    10   (Continued) 

IRRIGATED     LANDS    IN 

MAD  RIVER  -  REDWOOD  CREEK   HYDROGRAPHIC    UNIT 

1958  (in  acres) 


w  lettered  footnotes.  Bee  last  page  of  table. 


Diversion  or  othtr  source 
••rving  irrigated  lands 

Miied 
pasture 

Field 
crops 

TrucK  crops 

Deciduous 
orchord 

Total 

Ionds 

irrigated 

■     ■     1 
Irrigoted" 
idle  or 
(allow 

Totol 

irsion     locoiionl           Diversion  owner 

Nursery 

Other 

R    B  &  H 

L 

itile    River   Subunit    (continued) 

/lE-802                     John  E.   BaUte 

8 

8 

8 

/1E-8R1                     Uno  Mylander 

18 

18 

18 

Cottege  Oardens 

Company ,   Inc . , 

lessee 

Total  Surface  Water  Supply 

219 

0 

31                  »• 

0 

251. 

U 

258 

Total  Ground  Water  Supply 

lU 

_0 

0                     0 

_0 

lU 

0 

lU 

rtal  Little  River  Subunlt 

233 

0 

31                 l* 

0 

268 

u 

272 

Huaboldt  County 

Nort 

h    Fork    Subunit 

(No  irrigated  lands) 

Orick   Subunit 

JI/1E-22K1                   Robert   S.    Davison 

68 

68 

68 

Jl/1E-?TQ1                 Areata  Redwood  Company 

29 

29 

29 

Hill  Davis 

0 

0                       0 

0 

0 

Total  Surface  Water  Supply 

9T 

97 

97 

Total  Ground  Water  Supply 

236 

_0 

0                    _0 

_0 

236 

0 

236 

)tal  Orlck  Subunlt 

333 

0 

0                     0 

0 

333 

0 

333 

Hunboldt  County 

F 

uth  Subunit 

i/7E-2n                     Aubert  M.   and  Mary 

U 

It 

u 

Lou  Jeans 

J/TB-JAI                      Anna  Terral 

u 

U 

u 

J/TE-UCI                      Earl  P.   Dillon 

7 

2 

9 

11. 

23 

>/TE-23J1                   Roy  Gallagher  and 

9 

9 

9 

Glen  Rector 

Total  Surface  Water  Supply 

2U 

0 

0                   0 

2 

26 

lU 

to 

Total  Ground  Water  Supply 

0 

_0 

0                 _0 

-3 

3 

0 

3 

rtal  Ruth  Subunlt 

au 

0 

0                   0 

5 

29 

lU 

''3 

Trinity  County 

Sno 

w   Comp   Subunit 

(No  1 

rrigated   lands) 

I 
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TABLE    10  (Continued) 
IRRIGATED     LANDS    IN 
REDWOOD  CREEK  HYDROGRAPHIC   UNIT 

1958  (in  ocres) 


Diversion  or  other  source 
serving  irngoted   lands 

Mixed 
posture 

Field 
crops 

Truck 

:raps 

Deciduous 
orchard 

Total 

londs 

irrigoted 

Irrigoted" 

idle  or 
fallow 

Total 

Diversion     location 

Diversion  owner 

Nursery 

Other 

SUMMARY 

V 

Lands  Irrigated  by  Groiind  Water 
Humboldt  County 

l,li3li 

9 

55 

kh 

0 

l.S"* 

15 

1,55T 

Trinity  County 

0 

0 

0 

0 

3 

3 

0 

3 

Lands  Irrigated  by  Surface  Water 
Humboldt  County 

1,''52'^ 

9 

13U 

U 

lU 

1,613° 

131 

1,7W. 

Trinity  County 

2U 

0 

0 

0 

2 

26 

U 

to 

Total  Mad  Rlver-Redvood  Creek 

2,910 

18 

189 

li8 

19 

3,18'* 

160 

3.3'''' 

Hydrographlc  Unit 

Footnotes 
(a) 
(b) 
(c) 
(d) 
(e) 
(f) 


Lands  ordinarily  Irrigated,  but  idle  or  fallow  in  1958 

Received  supplemental  supply  from  ground  water 

8o  acres  received  supplemental  supply  from  ground  water 

15  acres  received  partial  irrigation 

5  acres  received  partial  irrigation 

Acreage  reported  Is  alfalfa  hay  and  pasture 
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P?hododendron 
culture  near 
Dow's  Prairie 


AGRICULTURAL  LAND  USE 


m 


Irrigated  peisture 
Little  River 
Subunit 


Maturally  High  Vfater  Table  Lands 

In  addition  to  the  lands  which  receive  applied  water  as  described 
above,  there  are  lands  supporting  vegetation  which  utilizes  water  from  a 
naturally  high  water  table,  such  as  mountain  meadows  or  certain  lands  adja- 
cent to  lakes  and  streams.   These  lands  are  divided  into  two  groups: 

"meadowlands ''  where  the  water  table  is  normally  below  the 
surface:  and 

"marsh"  which  is  under  water  much  of  the  year,  and  supports 
a  growth  of  tioles,  cattails,  bullrushes,  and  sajnilar 
vegetation. 

These  two  groups  are  designated  "natiirally  irrigated  meadowlands"  and 

"marsh  or  swamp"  on  Plate  2. 

Dry- farmed  Lands 

Dry-farmed  lands  are  those  lands  normally  in  crop  but  which  do 
not  receive  applied  water.  This  category  includes  all  lands  so  farmed, 
whether  or  not  a  crop  is  produced  in  the  year  of  survey.   Dry-farmed  lands 
are  called  "idle"  if  entirely  uncultivated  in  the  year  of  survey,  and 
"fallow"  if  tilled  but  without  a  crop.  Lands  which  had  been  idle  for  more 
than  three  years  and  appeared  to  have  reverted  to  native  vegetation  were 
so  mapped. 

It  sho\ild  be  noted  that  the  term  "dry-farmed"  as  used  herein 
refers  to  the  farming  practice  on  these  lands,  and  not  to  a  lack  of  soil 
moisture . 

Since  noncultivated  rangelands  are  usually  indistinguishable 
from  other  lands  with  native  cover  not  used  for  grazing  purposes,  no 
attempt  was  made  to  segregafc  e  them.  Both  types  are  included  in  native 
vegetation.  V/ater  use  in  both  cases  is  essentially  the  same,  and  is 
dependent  upon  precipitation. 
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Urban  Lands 

Urban  lands  include  the  total  areas  of  cities,  towns,  small 
communities >  and  industrial  plots  which  are  large  enough  to  be  delineated. 
Also  included  are  parks,  golf  courses,  racetracks,  and  cemeteries  within 
or  near  urban  areas.  The  reported  acreages  of  urban  land  use  represent 
gross  delineations,  including  streets  and  vacant  lots,  and  are  therefore 
not  necessarily  fully  developed  at  the  present  time.   In  this  survey  the 
boundaries  of  urban  communities  were  delineated  to  include  all  lajids 
with  a  density  of  one  house  or  more  per  two  acres. 

Recreational  Lands 

Recreational  lands  were  mapped  on  aerial  photographs  in  the 
field  in  four  categories:   (l)  residential,  (2)  commercial,  (3)  camp  and 
trailer  sites,  and  {k)   parks.  Recreational  "residential"  lands  include 
permanent  and  summer  home  tracts  within  primarily  recreational  areas. 
The  estimated  density  of  homes  per  acre  was  also  indicated  in  the  course 
of  the  survey.  Recreational  "commercial"  lajids  include  those  containing 
motels,  resorts,  hotels,  stores,  restaurants,  and  similar  commercial 
establishments  in  primarily  recreational  areas.  Lands  mapped  in  the 
"cajnp  and  trailer  sites"  category  include  those  areas  so  used  within 
primarily  recreational  areas  but  outside  the  bo;indaries  of  public  parks. 
The  entire  area  within  the  boundaries  of  parks  was  included  in  the  "parks" 
category  without  regard  to  the  extent  of  development  thereon.  Obviously, 
nearly  all  the  mountainous,  seashore,  smd  water  surface  areas  are  suitable 
for  some  use  such  as  hunting,  fishing,  hiking,  picnicking,  and  other 
recreational  activities  of  this  nature.   For  the  piirpose  of  this  land  use 
survey,  however,  except  for  parks,  consideration  was  given  only  to  those 
lands  where  some  fairly  intensive  development  requiring  water  service 
was  located. 
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near 
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INDUSTRIAL  LAND  USE 


»^|P|Mfl«pi?^l^r^«-^>^lf^^ 


The  recreational  lands  are  tabiolated  by  the  above  four  categories 
in  Table  9-  However,  all  recreational  lands  are  indicated  alike  on  Plate  2. 
In  the  case  of  officially  designated  recreational  lands,  the  areas  delineated 
and  tabulated  are  not  necessarily  fully  developed.  Prairie  Creek  Redwoods 
State  Park  is  the  most  notable  example  of  this. 

Native  Vegetation 

Lands  which  are  essentially  in  a  native  state,  and  not  included 
in  smy  of  the  above  categories,  as  well  as  scattered  residences  and  other 
isolated  uses  too  small  to  be  delineated,  were  mapped  as  "native  vegetation." 

However,  in  addition  to  the  lands  so  mapped,  the  total  acreage  reported  in 

I 
this  native  vegetation  category  includes  lands  which  were  mapped  as  water 

surface  and  farm  building  areas,  including  dairies,  feed  lots,  etc.   The 

total  of  all  these  lands  was  some  571,600  acres,  or  about  96  percent  of  the 

Mad  River-Redwood  Creek  Hydrographic  Unit,  in  1958'  Most  of  these  lands, 

even  in  their  native  state,  are  used  for  commercial  timber  production, 

livestock  range,  and  recreational  activities  such  as  fishing,  hunting, 

\ 

hiking,  and  picnicking. 


\ 
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CHAPTER  IV.   LAITD  CLASSIFICATIOII 

CalculcLtions  of  future  vater  requirements  \rill   be  based  in  a 
large  part  on  a  classification  of  lands  with  regard  to  their  potential  for 
irrigated  agriculture  and  recreational  development.  The  results  of  such 
a  land  classification  conducted  in  the  Mad  River-Redwood  Creek  liydrographic 
Unit  are  presented  in  this  chapter. 

Lands  were  not  classified  in  this  siar^^ey  with  respect  to  their 
potential  for  urban  development.  The  use  of  lands  for  urban  purposes  is 
closely  related  to  population  at  any  given  time,  and  it  is  planned  to  defer 
designation  of  these  lands  until  estimates  of  population  and  related  economic 
studies  are  made  in  connection  with  determinations  of  futui-e  vrater  require- 
ments . 

The  former  Division  of  Water  Resources  made  a  reconnaissance 
classification  of  lands  of  the  State  which  was  reported  in  State  Water 
I  Resources  Board  Bulletin  No.  2,  "Water  Utilization  and  Requirements  of 
California,"  June  1955-   In  that  report,  the  area  discussed  herein  is 
contained  in  the  "Mad  River"  and  "Redwood  Creek"  units.  The  data  on 
agricultural  lands  reported  herein  ai-e  in  considerably  greater  detail 
than  the  information  in  Biilletin  No.  2.  Tliis  bulletin  also  includes 
additional  data  on  classification  of  potential  recreational  lands  not 
contained  in  Bulletin  No.  2.  This  report  is  likewise  more  detailed  as 
to  land  classification  than  Bulletin  No.  58,  "Northeastern  Coxmties 
Investigation,"  which  covers  the  portion  of  the  unit  v^ithin  Trinity  County. 

Results  of  the  land  classification  survey  conducted  in  the  Mad 
River-Redwood  Creek  liydrographic  Unit  in  1959  sjre   presented  pictorially  on 
Plate  3,    "Classification  of  Lands,"  Sheets  1  through  11.  Tne   total  acreages 
of  each  classification  are  enumerated  by  subunits  in  Table  12. 
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Methods  and  Procedures 
The  general  methods  and  procedures  used  in  field  mapping,  area 
determinations,  and  tabulation  of  acreages  were  essentially  the  same  as 
those  deserited  for  the  land  use  survey  in  Chapter  III.   An  example  of 
land  classification  delineations  on  an  aerial  photograph  is  sho^m  on 
Page  69. 

The  standards  used  in  the  classification  of  lands  are  given  in 
detail  in  Table  11. 

Table  11 
LAND  CIj\SSIFICATION  STANDARDS 


Land  class: 

symbols  : Characteristics 

Irrigable  Lands 


V  -    These  lands  are  level  or  slightly  sloping  and  vary  from  smooth 
to  humraocky  or  gently  undiilating  relief.  The  maximum  allow- 
able slope  is  six  percent  for  smooth,  reasonably  large-sized 
bodies  lying  in  the  same  plane .  As  the  relief  increases  and 
becomes  more  complex,  lesser  slopes  are  limiting.   The  soils 
have  mediimi  to  deep  effective  root  zones,  are  permeable 
throughout,  and  free  of  salinity,  alkalinity,  rock  or  other 
conditions  limiting  crop  adaptability  of  the  land.   These 
lands  are  suitable  for  all  climatically  adapted  crops. 

H  -    These  are  lands  with  greater  slope  and/or  relief  than  those 
of  the  V  class.   They  vary  from  smooth  to  moderately  rolling 
or  undulating  relief.   The  maximum  allowable  slope  is  20 
percent  for  smooth,  reasonably  large-sized  bodies  lying  in  the 
same  plane.   As  the  relief  increases  and  becomes  more  complex, 
lesser  slopes  are  limiting.   The  soils  are  permeable,  with 
medium  to  deep  effective  root  zones,  and  are  suitable  for 
the  production  of  all  climatically  adapted  crops.  The  only 
limitation  is  that  imposed  by  topographic  conditions. 

M  -    These  are  lands  with  greater  slope  and/or  relief  than  those 
of  the  H  class.  They  vary  from  smooth  to  steeply  rolling 
or  undulating  relief.  The  maximum  allowable  slope  is  30  per- 
cent for  smooth,  reasonably  large-sized  bodies  lying  in  the 
same  plane.  As  the  relief  increases  and  becomes  more  complex, 
lesser  slopes  are  limiting.  The  soils  are  permeable,  with 
medium  to  deep  effective  root  zones,  and  are  suitable  for  the 
production  of  all  climatically  adapted  crops.   The  only 
limitation  is  that  imposed  by  topographic  conditions. 
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Table  11  (Continued) 
LAM)  CLASSIFICATION  STANDARDS 


Land  class: 

synbols  ; Characteristics 

Any  variations  from  the  foregoing,  as  defined,  are  indicated  by  use  of  one 
or  more  of  the  folloving  symbols: 

w  -    Indicates  the  presence  of  a  high  water  table,  which  in  effect 
limits  the  present  crop  adaptability  of  these  lands  to  pastiire 
crops.  Drainage  and  a  change  in  irrigation  practice  vrould  be 
required  to  affect  the  crop  adaptability. 

s  -    Indicates  the  presence  of  an  excess  of  soluble  salts  or 
exchangeable  sodium  in  slight  amounts,  which  limits  the 
present  adaptability  of  these  lands  to  crops  tolerant  to 
such  conditions.  The  presence  of  salts  within  the  soil 
generally  indicates  poor  drainage  and  a  medium  to  high  water 
table.   Reclamation  of  these  lands  will  involve  drainage  and 
the  application  of  small  amounts  of  amendments  and  some  addi- 
tional water  over  and  above  crop  requirements  in  order  to 
leach  out  the  harmfiil  salts. 

ss  -    Indicates  the  presence  of  an  excess  of  soluble  salts  or 

exchangeable  sodium  in  sufficient  quantity  to  require  the 
application  of  moderate  amounts  of  amendments  and  some 
additional  water  over  and  above  crop  requirements  in  order 
to  effect  reclamation. 

h  -    Indicates  very  heavy  textiires,  which  in  general  make  these 
lands  best  suited  for  production  of  shallow-rooted  crops. 

1  -    Indicates  fairly  coarse  textures  and  low  moisture -holding 
capacities,  which  in  general  make  these  lands  iinsuited 
for  the  production  of  shallow-rooted  crops  because  of  the 
frequency  of  irrigations  required  to  supply  the  water  needs 
of  such  crops. 

p  -    Indicates  shallow  depth  of  the  effective  root  zone,  which  in 
general  limits  use  of  these  lands  to  shallow-rooted  crops. 

r  -    Indicates  the  presence  of  rock  on  the  surface  or  within 

the  plow  zone  in  sufficient  quantity  to  prevent  use  of  the 
land  for  cultivated  crops. 


Urban  Lands 

UD  -    The  total  area  of  cities,  towns,  and  small  communities 

presently  used  for  residential,  commercial,  recreational, 
and  industrial  purposes.   Such  lands  lying  within  areas  to 
be  inundated  by  projects  authorized  for  construction  are 
excluded. 
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Table  11   (Continued) 
LAl^ro  CLASSIFICATION  STANDARDS 


Land  class: 

symbols  : Characteristics 

Recreational  Lands 

RR  -    Existing  and  potential  permanent  and  summer  home  tracts  vithin 
a  primarily  recreational  area.  The  estimated  number  of  houses, 
under  conditions  of  full  development,  is  indicated  by  a  num- 
ber in  the  symbol,  i.e.,  RR-3  is  suitable  for  three  houses 
per  acre. 

EC  -    Existing  and  potential  coramercial  areas  which  occur  within  a 
primarily  recreational  area  and  which  include  motels,  resorts, 
hotels,  stores,  etc. 

RT  -    Existing  and  potential  camp  and  trailer  sites  within  a 
primarily  recreational  area. 

RF  -    Existing  county,  state,  federal,  and  private  parks,  race- 
tracks, and  fairgrounds. 


Miscellaneous  Lands 

F  -    Presently  forested  lands,  or  lands  subject  to  forest 
management,  which  meet  the  requirements  for  irrigable 
land  but  which,  because  of  climatic  conditions  and  physio- 
graphic position,  are  better  suited  for  timber  production 
or  some  type  of  forest  management  program  rather  than  for 
irrigated  agricultiore. 

Vm  -    Swamp  and  marshlands  which  are  covered  by  water  most  of  the 
time  and  usually  support  a  heavy  groirth  of  phreatophytes. 

N  -    Includes  all  lands  which  fail  to  meet  the  requirements  of 
the  above  classes. 


Major  Categories  of  Land  Classes 
The  lands  mapped  are  grouped  into  four  major  categories:   (l) 
irrigable  lands,  (2)  urban  lands,  (3)  recreational  lands,  and  (k)   miscel- 
laneous lands.   These  categories  are  described  in  detail  in  the  following 
paragraphs . 
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Example  of  Land  Classification  Delineated  on  Aerial  Photograph 
(See  Tatle  11,  pages  66-68,  for  symbol  explanation) 
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Irrigable  Lands 

Irrigable  lands  are  grouped  in  appropriate  classifications  according 
to  their  suitability  for  developnent  under  irrigated  agriciilture  and  their 
crop  adaptability.   Presently  irrigated  lands  are  included  within  these 
classifications,  but  urban  lands  and  recreationaJ.  lands  are  not  classed 
as  to  irrigability.   The  time  element  with  respect  to  when  the  lands  might 
be  developed  did  not  enter  into  these  deterrainations,  except  that  sixLtability 
for  irrigated  agriculture  vas  necessarily  considered  in  light  of  present 
agricultural  technology. 

There  are  many  factoro  v/hich  influence  the  suitability  of  land 
for  irrigation  development.  Since  soil  characteristics  and  the  physiography 
of  the  landscape  are  the  most  stable  of  these  factors ,  they  were  the  oiily 
ones  considered  in  the  sujTv-ey  in  classifying  lands  as  to  their  irrigability. 
The  characteristics  of  the  soil  were  established  by  examination  of  road  cuts, 
ditch  banks,  and  the  material  from  test  holes,  together  \T±th   observations 
of  the  type  and  density  of  native  vegetation  and  crops,  liepresentative 
slopes  throtighout  the  area  were  measured  with  a  clinometer.  Other  aspects, 
such  as  those  economic  factors  related  to  the  production  and  marketing  of 
climatically  adapted  crops,  the  location  of  lands  id.th  respect  to  a  water 
supply,  and  climatic  conditions,  were  not  considered  in  the  basic  classifica- 
tion. These  latter  factors  are  very  important  in  estimating  the  nature  of 
rutvire  cropping  patterns  and  practices,  and  will  be  given  due  consideration 
when  estimates  are  made  of  future  water  requirements. 

Urban  Lands 

It  is  recognized  that  future  urban  expansion  will  encroach  upon 
some  of  the  irrigable  lands.   The  location  and  extent  of  this  type  of  develop- 
ment is  a  function  of  many  variables.  Because  this  land  classification  survey 
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is  an  inventor^'  of  relatively  unchanging  physical  conditions,  no  attempt  was 
made  to  locate  the  areas  of  lorban  encroachment.  Therefore,  only  those  lands 
devoted  to  uxban  uses  in  I958  are  designated  as  "-arhan"  lands. 

Recreational  Lands 

Present  trends  indicate  an  expanding  rate  of  use  and  demand  for 
recreational  facilities  throughout  the  State.  In  view  of  these  trends  and 
the  ever- increasing  population,  it  is  recognized  that  there  will  be  a  demand 
for  substantial  land  areas  for  recreational  purposes.  This  is  particularly 
true  of  the  mountainous  and  coastal  regions  where  this  type  of  development 
is  expanding  rapidly  at  the  present  time. 

Generally  speaking,  all  mountainous  and  coastal  lands  are  s\ii table 
for  some  recreational  use  such  as  hunting,  fishing,  and  similar  outdoor 
activities.  However,  for  purposes  of  this  sirrvey,  lajids  classified  for 
recreational  use  were  limited  to  those  which  are  now,  or  may  in  the  future, 
be  used  intensively  for  permanent  and  simmer  home  tracts,  camp  and  trailer 
sites,  and  parks  outside  of  urban  areas.  These  are  lands  requiring  intensiv 
water  service. 

Primary  considerations  for  classification  of  home  tracts  and  camp 
and  trailer  sites  were  such  physical  factors  as  soil  depth,  slope,  and  rocki 
ness;  such  aesthetic  values  as  view,  nearness  to  lakes,  streams  or  seashore, 
or  density  and  type  of  forest  canopy  suitable  for  the  respective  uses;  and 
the  plans  of  federal  and  state  forest  officials.  An  important  factor  in 
locating  potential  camp  and  trailer  sites  is  the  availability  of  a  water 
supply.   Isolation  from  existing  roads  did  not  influence  classification. 

The  total  areas  of  existing  federal  and  state  parks,  rather  than 
the  specific  areas  of  potential  intensive  development  therein,  are  included 
with  the  recreational  lands  on  Plate  3-  ^or   other  parks,  only  the  areas 
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presently  developed  to  intensive  recreational  use  are  delineated.  No  atteinpt 
vas  made  to  predict  vhere  additional  park  developments  vill  take  place. 

Other  Lands 


Irrigable  forest  and  range  lands  are  those  lands  having  physical 
characteristics  which  make  them  suitable  for  irrigation  development,  but  due 
to  physiographic  position,  climatic  conditions,  and  factors  associated  vith 
their  present  utilization,  they  vrere  classified  as  being  best  suited  to 
remain  under  forest  or  range  management. 

Swamp  and   marshlands  are  those  which  generally  have  water  standing 
on  them  and  usually  support  a  heavy  gro^rth  of  tules  or  other  phreatophytes. 
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CHAPTER  V.   SUI.2'JU;Y 

'[■his  'b'alletin  presents.  Tor  the  I^d  River-itedwood  Creek  llydrogTap^ic 
Ltoit,  basic  data  on  land  and  water  use,  classification  of  lands,  and  a  mininnira 
of  analysis  of  these  data.  Field  surveys  to  obtain  the  data  were  conducted 
during  I958  and  1959  as  part  of  a  comprehensive  inventory  of  water  resources 
and  requiremsnts  of  California  under  authorization  of  the  195^  State 
Lecislature.  Determinations  of  future  water  requirements,  the  relationships 
of  local  water  resources  to  these  requirements,  and  the  excess  or  deficiency 
of  such  resources  within  each  watershed,  which  constitute  the  basic  objectives 
of  the  investigation,  will  be  made  at  a  later  stage. 

This  hydrographic  unit  comprises  a  929-square-mile  (59^,iHO-acre) 
area  in  Humboldt  and  Trinity  Counties.   It  comprises  the  watersheds  of  Mad 
Kiver,  Redwood  Creek,  and  other  smaller  streams  between  them.  The  interior 
of  the  unit  is  mostly  rugged,  traversed  from  end  to  end  by  the  narrow  valleys 
of  the  two  major  streams.  Ihe  rougii  terrain  begins  near  the  coast  and  rises 
to  nearly  6,000  feet  near  tlic  head  of  Tiad  River.  The  one  significant  varia- 
tion to  this  pattern  is  a  number  of  small  coastal  plains  and/or  benclies. 

Timber  products  constitute  by  far  the  largest  industry  and  resoixrcc 
of  the  imit.   H-iis  industry  had  its  beginning  in  the  l850's,  but  has  e:cperienced 
its  greatest  growth  since  World  '/ar  II.  Agriculture  is  the  second  largest 
business,  with  dairy  and  horticultural  products  being  the  principal  sources 
of  fann  iiicome.  The  portion  of  farmlands  under  irrigation  has  increased 
from  a  negligible  quantity  to  nearlj''  haJ-f  the  cultivated  acreage  in  the  last 
20  years.  Of  the  land  irrigated  in  1952>  over  90  percent  was  in  pasture, and 
the  bialk  of  the  remainder  in  truck  crops.  Mineral  production  (mainly  sand 
and  gravel),  recreation,  and  commercipJ.  fishing  ai'e  the  other  enterprises  of 
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significance  in  the  unit.  The  largest  concentration  of  population  vithin 

the  \mit  is  the  unincorporated  community  of  McKinleyville ,  Smaller  \rrban 

area^  are  located  at  Blue  Lake,  Crannell,  Fieldhrcok,  Maple  Creek,  Orick, 

and  Trinidad,  the  oldest  to\m.   in  the  Humboldt  Bay  district. 

The  information  and  data  presented  in  this  bulletin  comprise: 

°  a  brief  description  of  the  area,  its  climate,  resources, 
and  past  and  present  development 

°  a  tabulation  describing  the  68  systems  xjsed  to  divert  surface 
waters,  including  locations,  names  of  oi-mers  and  sources, 
data  on  histories,  apparent  water  rights,  p\irposes,  and  extent 
of  use  in  195 3 

°  a  tabulation  of  quantities  of  water  diverted  by  ^4-0  of  these 
diversion  systems  during  1958 

°  an  estimate  of  consumptive  vise  of  water  in  1958 

°  a  tabulation  of  the  acreages  of  various  land  uses  in  1958 


o 


a  tabulation  of  acreages  of  vai'ioiis  crops  ii^rigated  from 
each  diversion  and  with  ground  water  in  1958 


°     a  tab^-ilation  of  the  classes  of  lands  suitable  for  future 
irri;~ation  and  recreational  uses. 


V/atcr  Use 

The  results  of  a  survey  of  surface  water  diversions  within  the 
unit  in  1958,  comprising  an  essential  part  cf  this  report,  were  presented 
in  Chapter  II.  The  folloin.ng  paragraphs  sumraai'ize  these  results. 

There  were  68  diversions  of  water  from  surface  streams  located 
in  the  unit  in  1958,  65  of  which  were  used.  Of  the  total,  hh   normally  serve 
irrigation  purposes,  and  of  these  only  h2   were  used  in  1958.  Small  numbers 
of  diversions  are  used  for  other  purposes  as  follows:   municipal-domestic,  8; 
industrial,  10;  hydroelectric  power,  k;   fish  culture,  1;  and  export  for 
mijnicipaJ.  use  outside  the  unit,  1. 
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Surface  water,  in  addition  to  siipplying  a  little  over  half  the 
irrigated  lands  of  the  unit,  also  pro^rides  a  very  good  part  of  the  supply 
for  the  numerous  dai"^ies,  sawmills  and  log  ponds.  It  also  provides  municipal 
and  domestic  supply  for  about  a  fifth  of  the  unit's  population,  as  veil  as 
the  City  of  Eureka  outside  the  unit.  Ground  water,  on  the  other  hand,  meets 
some  four-fifths  of  the  domestic  needs,  mostly  from  privately  owned  wells, 
nearly  half  the  irrigation  needs,  and  a  somewhat  lesser  part  of  the  industrial 
supply. 

Irrigation  acco^illts  for  the  major  part  of  the  consumptive  use, 
municipal  and  industrial  uses  for  some-vdiat  lesser  amounts;  and  some  uses, 
such  as  hydroelectric  power  generation,  are  virtually  noncons\imptive.  The 
total  consumptive  use   of  applied  water  in  the  imit  in  195^  is  estimated  to 
have  "been  'l-,500  to  5,000  acre-feet. 

'tost  of  the  68  diversions  in  the  unit  are  based  on  riparian  rights 
or  on  appropriative  rights  obtained  by  application  to  the  State  since  enact- 
ment of  the  California  Water  Commission  Act  in  191^.  As  of  October  1,  i960, 
there  were  a  total  of  88  valid  applications  pertinent  to  eurfacc  waters 
\dthin  the  unit.  Permits  or  licenses  had  been  granted  for  80  of  these 
applications,  while  the  other  8  vrere  either  pending  or  incomplete. 

Present  Land  Use 

A  second  portion  of  the  investigation  reported  herein  is  tl^e  survey 
of  the  uses  of  land  in  the  unit  in  195°^  details  of  v/hich  are  described  in 
Chapter  III. 

The  acreages  of  land  devoted  to  variolas  uses  in  the  I-Iad  I'iver- 
Red\rood  Creek  I'ydrographic  'Jnlt,  as  indicated  by  the  1958  sirrvcy,  \-/hich  are 
tabulated  in  detail  in  Tables  9  and  10,  are  s\immarized  as  follows: 
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Type  of  Use 

Humbolc 

it  County 

Trini 

ty  Coi 

onty 

Hydrogri 

aphic  Unit 

Agricult;iral 

Lands  irrigated 

in 

3,150 

30 

3,180 

1958 

Lands  usual  1  y 

li^O 

20 

160 

irrigated  but 

idle 

or  fallow  in  I958 

Meadovlands 

500 

0 

500 

Dry- farmed 

3;990 

7,780 

20 

60 

i^^OlO 

7,81+0 

Recreational 

Residential 

120 

110 

230 

Coininercial 

30 

20 

50 

Campsites 

20 

10 

30 

Parks 

10,570 

0 

10,570 

10,7^^0 

li^-O 

10,880 

Urban 

3,820 

1^0 

3,860 

Native  vegetation 

^70,570 

101 

,100 

571,670 

Marshlands 

160 

0 

160 

TOTALS 

1^93,070 

101 

,3^+0 
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*rhe  relative  amounts  of  each  of  these  types  of  use  are  shown  in 

Figure  1,  page  79* 

Of  the   3,31+0  acres  of  land  under  irrigation,  160  were  idle,  l,5l<-0  were  irri- 
gated with  ground  ■(■ra.ter,  and  1,61+0  with  siirface  water. 

Land  Classification 

The  third  survey  covering  the  Mad  River-» Redwood  Creek  Hydrographic 
Unit  \-r3.s   the  classification  of  lands  as  to  suitability  for  irrigated  agricul- 
ture and  recreational  development.  This  survey  was  discussed  in  Chapter  IV, 
and  is  reviewed  briefly  below. 

The  results  of  the  land  classification  survey  conducted  for  this 
investigation,  which  are  tabulated  in  detail  in  Table  12,  are  summarized 
below: 
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URBAN    LANDS    (0  6%) 

AGRICULTURAL    LANDS    (13%) 
RECREATIONAL    LANDS    (1.8%) 


Figure   I 

1958    LAND  USE   IN 
MAD    RIVER-REDWOOD  CREEK 
HYDROGRAPHIC  UNIT 


URBAN   LANDS,  1958  (06%) 

RECREATIONAL    LANDS  (21%) 

IRRIGABLE 
AGRICULTURAL    LAND  (4.0%) 


IRRIGABLE    FOREST 
MANAGEMENT    LANDS   (81%) 


Figure  2 

CLASSIFICATION  OF  LANDS   IN 
MAD   RIVER-REDWOOD  CREEK 
HYDROGRAPHIC   UNIT 

-79- 


Classifica-tion  groups      Humboldt  CP'onty  Trinity  County  Hydrographic  Unit 


Irrigable  asric\iLtural  lands 

23,220 

750 

23,970 

Recreational  lands 

io,9ii-o 

1,560 

12,500 

Developed  ^orban  lands 

3,820 

30** 

3,850** 

Irrigable  forest  najiagement 

1^6,990 

880 

1^7,870 

lands 

Other  lands 

1^08,090 

98,120 

506,210 

TOa!ALS 

i^93,070 

101,3^0 

59IV, 14-10 

i 

^Tne   relative  amounts  of  each  of  these  groups  are  shown  in  Figure  2,  Page  79« 
**Does  not  include  10  acres  of  1958  urbaji  land  use  now  within  Ruth  Reservoir 

Some  significemt  concentrations  of  certain  classes  are  noted  below: 

°  0\^er  70  percent  of  the  presently  developed  urban  lands  are  in 
Blue  LaJce  Subijnit,  adjacent  to  the  Humboldt  3ay-Eureka  area. 

°  0\"er  60  percent  of  the  irrigable  agricioltural  lands  of  the 
unit  are  in  the  Blue  Lake  Subunit. 

°  About  80  percent  of  residential  and  campsite  recreational 
lands  are  in  the  Ruth  Subunit. 
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APPENDIX  A 

S'lATEl'/IDE  WATER  RESOURCES 
MW  WATER  REQUIREI'IEI-ITS  STUDIES 


California's  major  \ra.ter  problem  today  is  that  of  development  and 
lelivery  of  supplemental  i/ater  supplies  to  meet  increasing  water  require- 
lents  throughout  the  State.  The  problem  involves  (l)  the  regulation  of 
seasonal  and  cyclic  fluctuation  of  streeunflow  to  meet  demand  schedules 
Ln  the  areas  of  origin,  and  (2)  the  trajismission  of  regulated  surplus  flows 
)ver  long  distances  to  areas  of  deficiency.  The  development  and  long- 
iistance  transfer  of  water  are  currently  accomplished  by  such  major  facil- 
ities as  the  federal  Central  Valley  Project  and  the  Colorado  River  Aqueduct 
)f  The  Metropolitan  V7ater  District  of  Southern  California.   In  the  future, 
juch  development  and  transfer  of  water  will  be  considerably  broadened  by 
;he  presently  authorized  State  Water  Facilities,  by  future  projects  of  the 
'alifornia  V/ater  Resources  Development  System,  and  by  additions  to  the 
'entraJ.  Valley  Project. 

Consumptive  -vrater  requirements  of  the  State  on  a  basin  wide  basis 
■rere  estimated  in  State  V/ater  Resources  Board  Bulletin  No.  2,  "Water 
Jtilization  and  Requirements  of  California,"  June  1955-  The  Trinity 
bounty  portion  of  this  unit  was  also  studied  in  the  "I^Iortheastern  Counties 
Lnvestigation,"  Bulletin  No.  58,  June  i960.  However,  to  provide  for 
Local  water  needs  while  considering  specific  export  projects,  more  detailed 
Lnformation  must  be  made  available  on  present  and  projected  future  water 
requirements  of  the  areas  in  which  the  projects  axe   to  be  built.  This 
rri.ll  necessitate  the  considerably  more  detailed  collection  and  analysis 
Df  data  on  hydrology,  land  use  sjid  land  capability,  and  economics. 


A- 3 


Recognizing  that  additional  information  is  needed  if  the  vater 

needs  of  areas  of  origin  are  to  be  adequately  protected  in  large-scale  water 

development  projects,  the  195^  Legislature  authorized  an  investigation  to 

determine  the  water  resources  and  -^ra-ter  reqiiirements  of  the  respective 

watersheds  in  the  State.  The  legislation  authorizing  this  investigation, 

codified  in  Section  232  of  the  V/ater  Code,  is  as  follows: 

"232.  The  Legislature  finds  and  declares  that  in  pro- 
viding for  the  full  development  and  utilization  of  the  water 
resources  of  this  State  it  is  necessary  to  obtain  for  consid- 
eration by  the  Legislature  and  the  people,  information  as  to 
the  water  which  can  be  made  available  for  exportation  from 
the  watersheds  in  which  it  originates  without  depriving  those 
watersheds  of  water  necessary  for  beneficial  uses  therein. 
To  this  end,  the  department  is  authorized  and  directed  to 
conduct  investigations  and  hearings  and  to  prepare  findings 
therefrom  and  to  report  thereon  to  the  Legislature  at  the 
earliest  possible  date  with  respect  to  the  following  matters: 

(a)  The  boundaries  of  the  respective  watersheds  of  the 
State  axid  the  quantities  of  water  originating  therein; 

(b)  The  quantities  of  water  reasonably  required  for 
ultimate  beneficial  use  in  the  respective  watersheds; 

(c)  The  q\iantities  of  water,  if  any,  available  for 
e>rport  from  the  respective  watersheds; 

(d)  The  areas  which  can  be  served  by  the  water  avail- 
able for  export  from  each  watershed;  and 

(e)  The  present  use  of  water  within  each  watershed 
together  with  the  apparent  claim  of  water  right  attaching 
thereto,  excluding  individual  uses  of  water  involving  diver- 
sions of  small  quajitities  which,  in  the  judgment  of  the 
Director  of  Water  Resources,  are  insufficient  in  the  aggre- 
gate to  materially  affect  the  quantitative  determinations 
included  in  the  report. 

"Before  adopting  any  findings  which  are  reported  to  the 
Legislature,  the  department  shall  hold  public  hearings  after 
reasonable  notice,  at  which  all  interested  persons  may  be 
heard." 

(Added  by  Stats.  I956  (Ex.  Sess.),  Ch.  6I;  amended  by  Stats. 
1959,  Ch.  2025.) 

For  purposes  of  this  investigation,  the  State  has  been  divided 

into  12  major  hydrographic  areas.  These  areas,  in  turn,  have  been 
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subdivided  into  hydrographic  units  [generally  comprising  watersheds  of 
individual  rivers.  These  watersheds  will  be  field  surveyed  in  some  detail, 
and,  where  previous  detailed  studies  have  been  made,  the  information  will 
be  broUfjht  up-to-date.  VJater  resources  and  vrater  requirements  will  be 
ietermined  and  reported  in  a  bulletin  for  each  of  the  hydrographic  areas. 
Since  many  years  are  required  to  gather  sufficient  data  for  adequate  analysis 
of  water  resources  and  water  requirements,  surveys  of  present  land  and 
tra.ter  use  will  be  made,  and  the  data  published  separately  for  each  of  the 
hydrographic  units.  This  procedure  will  make  the  land  and  water  use  data 
available  sooner  than  would  otherwise  be  possible.  Bulletin  No.  9^-1, 
"Land  and  Water  Use  in  ¥&d   River- Redwood  Creek  Hydrographic  Unit,"  is  the 
seventh  of  a  series  reporting  the  results  of  these  surveys. 

At  a  future  date,  estimates,  largely  based  on  the  land  and 
water  use  surveys,  will  be  made  of  quantities  of  water  reasonably  required 
for  future  beneficial  use  in  each  watershed.  The  quantity  of  water 
potentially  available  for  export  from  each  watershed  will  be  determined 
after  allowajices  are  made  for  the  satisfaction  of  the  local  requirements 
Eind  prior  rights  to  divert  water  to  other  areas.  For  those  watersheds  in 
which  no  exportable  water  is  available,  the  water  supply  deficiency  will 
be  determined.  These  estimates  will  be  published  as  they  become  available, 
in  such  form  as  to  make  possible  a  county-by- county  determination. 

The  calculations  of  future  water  requirements  will  be  based,  in 
part,  on  predicted  future  land  uses  derived  from  land  classification 
surveys,  economic  studies,  population  forecasts,  industrial  and  agri- 
cultural development,  and  recreational  needs.  Agricultural  water  require- 
ments will  be  based  on  unit  water  use  by  the  various  predicted  crop  t^^jesj 
virban  and  recreational  requirements  on  per  capita  water  use  values;  fish 


A- 5 


and  wildlife  requirements  on  minimum  streamTlov  needed  or  water  demands 
for  idLldlife  area;  and  indiistrial  water  requirements  on  measured  water 
deliveries  to  \-arious  tj^^^s  and   sizes  of  industries  now  existing.   In 
forecasting  fut\ire  industrial  develojment,  water  quality  problems  \nH 
be  given  fijill  consideration. 

Water  resources  will  be  determined  from  records  of  all  stream 
gaging  stations,  including  new  stations  which  were  established  for  this 
and  other  investigations  of  the  department.  The  new  stations  were 
generally  constructed  on  streams  \Aiich  originate  in  the  smaller  water- 
sheds for  which  runoff  data  are  necessary,  but  for  -v^ich  no  data  have 
been  available.  One  new  stream  gaging  station  requested  for  use  by  this 
investigation  was  added  to  the  existing  network  of  stations  in  the  I'iad 
River- Redwood  Creek  Hydrographic  Unit.  This  station  was  installed  on 
North  Fork  Llad  River  near  Blue  Lake  in  October  1957- 

Determination  of  the  sequence  and  approximate  dates  of  future 
projects,  as  well  as  their  individual  engineering  features,  is  of  vital 
importance  in  proper  planning  to  meet  California's  growing  water  demand. 
In  order  to  have  a  construction  schedule  in  advance  of  the  need,  staging 
studies  have  been  initiated.  These  studies,  the  collection,  processing, 
and  publication  of  basic  data  such  as  presented  herein,  determination  of 
the  water  resources  and  future  water  requirements  of  the  State,  and  certain 
other  closely  related  studies  now  constitute  the  department's  Water 
Requirements  and  Project  Staging  Program. 
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Prior  reports  and  docviments  reviewed  in  connection  with  the 
investigation  of  land  and  water  use  in  the  Mad  River-Redwood  Creek 
Hydrographic  Unit  include  the  following: 

Andrews,  R.W,  "Redwood  Classic."  1958 • 

Bancroft,  Hubert  H.  "History  of  the  Northwest  Coast."  Volume  1, 

California  State  Chamber  of  Commerce.  "Economic  Survey  of 
Cadifomia  and  Its  Counties."  1958, 

California  State  Department  of  Fish  and  Game.  "The  Commercial 
Fish  Catch  of  California."  Bulletins,  19U6-1958. 

.  "The  Marine  Fish  Catch  of  California  for  1955  and  1956." 

Bulletin  105. 

California  State  Department  of  Natural  Resources,  Division  of  Mines. 
"Mineral  Information  Service  Bulletin."  Annual  production 
issues,  1950-1961. 

,  "Geologic  Reconnaissance  of  the  Northern  Coast  Ranges  and 

Klamath  Mountains,  California  With  a  Summary  of  the  Mineral 
Resources."  B\alletin  179.  I960. 

California  State  Department  of  Water  Resources.  "The  California 
Water  Plan."  Bulletin  No,  3.  May  1957. 

.  "State  Water  Right  Applications  for  Unappropriated  Water, 

Assignment  Thereof,  Reservations  for  Counties  of  Origin,  and 
Other  Related  Matters."  January  1959. 

.  "Northeastern  Counties  Investigation,"  Bulletin  No.  58. 

June  i960. 

.  "Progress  Report  on  North  Coastal  Area  Investigation." 

May  1961. 

California  State  Water  Resources  Board,  "Water  Resources  of 
California."  BiiLletin  No.  1.  1951. 

•  "Water  Utilization  and  Req'iirements  of  California." 

Bulletin  No.  2.  1955. 

California,  University  of.  Agricultural  Extension  Service. 
Bulletin  No.  7l;8. 
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Coy,  Owen  C.  "The  Humboldt  Bay  Region,  1850-1875."  1929. 

Hairan,  Illlie  E,  "History  and  Business  Directory  of  Hvunboldt 
County."  1890. 

Hoener,  Edgar  P.  "Timbennan."  1950-1956. 

Hoover,  M.  B.  "Historic  Spots  in  California  (Counties  of  the 
Coast  Range)."  1937. 

Melendy,  Howard  B,  "One  Hundred  Years  of  the  Redwood  Lumber 
Industry,  1850-1950."  1952. 

Miller  Freeman  Publications.  "Timbeiman."  1957-1960. 

.  "Lumberman."  1950-1960. 

-♦  "Directory  of  Forest  Products  Manufacturers,  1950-60," 

United  States  Department  of  Commerce,  Bureau  of  the  Census. 
"Census  of  Agriculture,  1935."  Voltanes  1  and  2. 

— — ,  "Irrigation  of  Agricultural  Lands,  19UO," 

— —  ♦  "Census  of  Agric\jltTire,  19U5."  Volume  1. 

United  States  Department  of  the  Interior.  "Eighth  Census, 
Statistics  of  Agricvilture,  i860." 


B-U 


I 


APPENDIX  C 


LEGAL  CONSIDERATIONS 


C-1 


TABLE  OF  CONTENTS 
LEGAL  CONSIDERATICMS 

Page 

California  Water  Rights  C-3 

Riparian  Rights  ...•..»  C-U 

Overlying  Rights • • C-5 

Appropriative  Rights  ••••••••••••••    •  C>5 

Prescriptive  Rights  C-8 

Determination  of  Water  Ri^ts •  C-9 

Litigation  Concerning  Local  Water  Rights  • •  C-9a 

Applications  to  Appropriate  Water  •• ••  09a. 


TABLES 


Table  No. 

C-1        Applications  to  Appropriate  Water  in  Mad  River- 
Redwood  Creek  Hydrographic  Unit  ••»••••     C-10 


C-2 


APPENDIX  C 
LEGAL  CONSIDERATIONS 
There  are  set  forth  in  the  following  paragraphs  brief  general 
tatements  with  respect  to  the  California  law  of  water  rights  to  supplement 
nd  to  provide  a  background  for  information  on  water  rights  contained  in 
hapter  II.  Also  included  is  a  tabulation  of  cxirrently  active  applications 
0  appropriate  water  within  Mad  River- Redwood  Creek  Hydrographic  Unit  filed 
ith  the  State  Water  Rights  Board. 

California  Water  Rights 

In  California,  water  rights  convey  only  the  right  to  use  water, 
Btil  Absolute  possession  of  water  is  acquired  by  some  artificial  means^ 
0  one  owns  water.  However,  the  owner  of  water  rights  is  entitled  to 
Qjoy  them  without  interference  by  other  users  who  have  rights  %iiich  are 
nferior  to  his. 

Five  kinds  of  water  rights  are  recognized  in  California.  These 
re  riparian,  overlying,  appropriative,  prescriptive,  and  pueblo.  Riparian 
ights  attach  to  surface  water  and  water  flowing  in  known  and  definite 
ubterranean  channels,  while  overlying  rights  attach  only  to  underground 
ater.  Appropriative  and  prescriptive  rights  may  be  acquired  in  either 
urface  or  underground  waters.  Pueblo  rights  are  now  exercised  in 
alifomia  only  by  the  cities  of  Los  Angeles  and  San  Diego,  each  of  which 
as  a  pai'amount  right  to  satisfy  its  full  needs  from  the  stream  system  of 
aters  flowing  by  the  former  Mexican  pueblo  from  ^ich  each  sprang. 

All  water  rights,  both  to  surface  and  to  underground  water,  are 
ubject  to  the  doctrine  of  reasonable  beneficial  use  expressed  in  Section  3 
f  Article  llx   of  the  California  Constitution,  and  Water  Code  Sections  100 
nd  101.  This  doctrine  limits  water  rights  to  the  quantity  of  water 
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reasonably  reqidred  for  beneficial  use  and  prohibits  waste,  unreasonable 
use,  and  unreasonable  methods  of  use  or  diversion* 

Riparian  Rights 

A  riparian  right  entitles  the  owner  of  lands  ^ich  border  or  front 
on  a  watercourse  to  take  water  therefrom  for  use  on  svich  lands  within  the 
sane  watershed.  However,  the  rights  of  the  owner  of  riparian  land  are  limited 
to  the  reasonable  beneficial  use  of  the  natural  flow  of  water  which  passes 
his  land.  Riparian  rights  pass  with  the  title  to  the  land,  unless  expressly 
reserved  or  excepted  from  the  interests  transferred,  and  are  not  gained  by 
use  or  lost  by  mere  nonuse.  Although  the  land  must  be  contiguous  to  the 
watercourse,  the  length  of  the  frontage  is  not  determinative  of  the  rightsj 
a  large  tract  with  a  small  frontage  on  a  stream  may  be  riparian  to  the  stream. 
But  the  original  grant  determines  the  character  of  the  land,  and  only  the 
smallest  contiguous  tract  held  under  a  single  title  retains  riparian  rights. 

A  riparian  owner  has  no  right  to  any  specified  amount  of  the  water 
of  a  stream  as  against  other  riparian  owners.  He  has  rights  only  to  a  reason- 
able share  from  the  stream  —  a  correlative  light  which  he  shares  mutually 
with  other  riparian  owners.  In  the  event  of  insufficient  water  for  all,  the 
available  supply  must  be  apportioned,  except  that  an  upper  riparian  owner 
may  take  the  whole  supply  if  necessary  for  domestic  use.  As  against  appro- 
priators,  the  riparian  owner  has  the  paramount  right  to  all  the  water  of  the 
stream  >rtiich  he  can  put  to  reasonable  beneficial  use,  but  that  is  the  extent 
of  his  rights,  and  the  appropriator  can  take  the  siirplus. 

RipaiT.an  rights  do  not  authorize  use  of  water  on  nonriparian  land, 
nor  do  they  permit  the  seasonal  storage  of  water.  Neither  do  they  prevent 
temporary  appropriation  by  others  of  water  not  presently  needed  for  use  on 
riparian  land. 
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A  parcel  of  land  becomes  nonriparian  when  severed  from  land  border- 
ing the  stream,  unless  the  iT.parian  rights  are  reserved  for  the  severed  parcel 
by  the  grantor.  Ripaidan  rights  nay  be  destroyed  when  pxirportedly  transferred 
apart  from  the  land  by  grant,  contract,  or  condemnation,  and  may  be  impadred 
or  lost  through  prescription. 

Overlying  Rights 

Owners  of  lands  overlying  a  common  underground  water  supply  have 
the  right  to  withdraw  water  for  reasonable  beneficial  use  on  their  overlying 
lands.  Such  overlying  rights  are  analogoiis  to  riparian  rights,  in  that  both 
are  based  on  ownership  of  land,  and  the  rights  of  each  overlying  owner  are 
mutual  and  correlative  to  the  rights  of  all  other  owners.  In  the  case  of 
insufficient  water  to  fully  supply  the  requirements  of  all,  the  available 
supply  must  be  equitably  apportioned. 

Overlying  rights  do  not  include  use  of  water  on  nonoverlying  land. 
However,  surplus  water  not  presently  required  for  beneficial  use  on  overlying 
land,  and  which  may  be  withdrawn  without  creating  an  overdraft  on  the  ground 
water  supply,  may  be  appropriated  for  use  on  nonoverlying  land.  But  the 
overlying  rights  are  paramount  and  all  appropriative  rights  are  subject  to 
the  future  requirements  of  overlying  land. 

Appropriative  Rights 

An  appropriation  of  water  is  any  taking  of  water  for  other  than 
riparian  or  overlying  uses,  whether  such  taking  is  from  the  underground  by 
wells  or  from  surface  streams  by  direct  diversion  or  storage.  An  appropriator, 
in  the  legal  sense,  is  one  irtio  initially  takes  water  without  possessing  rights 
which  are  based  on  the  ownership  of  land.  As  between  appropriators,  the  one 
first  in  time  is  first  in  right.  A  prior  appropriator  may  take  all  the  water 
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he  needs  up  to  the  frill  amount  to  which  he  is  entitled  before  a  later  appro- 
priator  raay  take  any. 

Normally,  appropriative  rights  are  inferior  to  riparian  rights.  An 
exception  to  this  is  the  case  of  an  appropriation  of  water  diverted  from  streams 
flowing  through  vacant  public  lands  before  the  riparian  lands  were  withdrawn 
from  the  domain  of  the  United  States.  The  appropriative  diversions  or  the  lands 
they  serve  raay  be  either  upstream  or  downstream  from  the  riparian  lands.  Any 
water  not  needed  for  the  reasonable  beneficial  uses  of  those  having  prior  rights 
may  properly  be  appropriated. 

No  formal  or  statutory  procedure  is  or  ever  has  been  prescribed  or 
reqxiired  in  this  state  for  those  who  take  water  by  means  of  wells  from  under- 
ground percolating  waters  or  underground  basins.  An  appropriative  right  to 
take  surplus  water  from  such  sources  is  acquired  by  extracting  such  water  from 
the  underground  and  applying  it  to  beneficial  uses. 

Provided  the  development  and  application  to  use  are  completed  with 
reasonable  diligence,  the  priority  of  the  right  as  against  another  appropriator 
related  back  to  the  first  substantial  act  toward  putting  the  water  to  use  or  to 
the  date  of  application.  Until  1872,  water  flowing  in  natural  streams  was  apprc 
priated  by  taking  the  water. 

Sections  llilO  throiiigh  1U22  of  the  Civil  Code,  enacted  in  1372,  estab- 
lished a  permissive  procedure  for  perfecting  an  appropriation  of  surface  water. 
Provision  was  made  for  posting  a  notice  of  appropriation  at  the  proposed  point 
of  diversion  and  recording  a  copy  with  the  county  recorder.  If  the  statutory 
procedure  were  followed  and  the  appropriation  completed  with  due  diligence, 
priority  related  back  to  the  date  of  posting;  otherwise,  priority  was  estab- 
lished only  when  the  water  was  put  to  beneficial  use. 

Since  the  effective  date  of  the  Water  Commission  Act  of  1913,       ' 
December  19,  191ii,  appropriation  of  surface  water  and  water  in  subterranean 
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streams  flowing  in  known  and  definite  channels  has  been  by  compliance  with 
required  statutory  procedure.  An  appropriation  of  such  water  now  can  be 
[lade  in  accordance  with  the  provisions  of  Part  2,  Division  2  of  the  Water 
:ode  (Water  Code  Sections  1200  to  l801).  An  application  to  appropriate 
mappropriated  water  must  be  filed  with  the  State  Water  Rights  Board.  If  the 
ipplication  is  approved,  a  permit  is  issued  authorizing  the  appropriation, 
i/hen  the  appropriation  has  been  completed,  an  inspection  is  made  and  a  license 
LB  issued,  to  the  extent  of  beneficial  use,  provided  the  terms  and  conditions 
)f  the  permit  have  been  fulfilled.  The  priority  of  a  permit  or  license  relates 
)ack  to  the  date  of  the  application* 

A  right  to  appropriate  water  may  be  lost  either  by  abandonment  or  by 
jontinuous  nonuse.  To  constitute  abandonment,  there  must  be  concurrence  of 
let  and  intent,  vdierein  possession  is  relinquished  with  no  intent  to  resiune 
It  for  a  beneficial  use.  Abandonment  is,  therefore,  always  voluntary  and 
factual.  In  the  case  of  an  appropriation  initiated  prior  to  19lU>  continuous 
lonuse  for  a  period  of  five  years  results  in  the  loss  of  appropriative  water 
rights.  In  the  case  of  appropriative  rights  acquired  pursuant  to  the  Water 
'oraraission  Act  or  the  Water  Code,  continuous  nonuse  for  a  period  of  only  three 
rears  may  result  in  loss  of  such  rights. 

Where  grovind  water  and  surface  water  are  interconnected,  one  acting 
IS  a  tiributary  to  the  other,  both  are  treated  as  part  of  a  common  supply  and 
users  of  water  frc»n  either  source  are  entitled  to  protection  from  substantial 
Injury  as  a  result  of  use  by  others  of  water  fi^m  the  other  source.  Thxoa,  an 
3wner  of  land  riparian  to  a  stream  may  have  his  right  to  the  use  of  water 
protected  against  impairment  by  an  appropi*iator  of  percolating  ground  water 
tributary  to  the  stream  and  required  for  the  maintenance  and  support  of  its 
Clow.  Likewise,  where  water  from  a  stream  percolates  to  a  ground  water  basin 
3r  stratum,  the  owner  of  land  overlying  the  groxmd  water  supply  may  be  protected 
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from  an  appropriation  of  water  from  the  stream  if  this  causes  a  substantial 
impainnent  of  the  ground  water  supply.  As  between  riparian  use  of  surface 
water  and  overlying  use  of  groimd  water  tributary  to  the  stream,  a  sharing 
of  the  available  water  supply  on  the  basis  of  reasonable  beneficial  use 
should  be  made. 

Prescriptive  Rights 

It  is  possible  to  appropriate  surface  or  ground  water  which  is 
presently  needed  by  others  to  satisfy  riparian,  overlying,  or  prior  appropri- 
ative  rights.  Such  appropriations  may  ripen  into  prescriptive  rights  where 
the  use  is  actual,  open  and  notorious,  hostile  and  adverse  to  the  original 
owners,  continuous  and  uninterrupted  for  the  statutory  period  of  five  years, 
made  under  claim  of  right,  and  with  payment  of  taxes  whenever  such  have  been 
levied  on  the  water  rights.  Absence  of  any  of  these  essentials  precludes  the 
acquisition  of  prescriptive  water  rights. 

Prescription  of  a  right  thus  requires  that,  for  a  period  of  five 
years,  the  rightful  owner  either  knows  or  should  know  of  the  adverse  taking  and 
fails  to  take  any  physical  or  legal  steps  to  interrupt  such  taking.  Irre- 
spective of  the  needs  or  demands  of  the  riparian,  overlying,  or  prior  appro- 
priative  user,  an  absolute  right  to  only  a  fixed  amount  of  water  may  be 
acquired  by  prescription.  The  quantity  of  such  a  right  is  determined  by 
beneficial  use.  However,  present  use  is  the  measure  of  the  prescriptive  right, 
and  future  needs  cannot  be  included. 

Riparian  rights,  overlying  rights,  appropriative  rights,  and  prescrii 
tive  rights  may  be  lost  or  diminished  by  prescription.  While  there  is  suffi- 
cient water  flowing  in  a  stream  to  supply  the  wants  of  all  parties,  the  use 
of  the  water  by  anyone  does  not  deprive  the  others  of  their  water  supply  and, 
hence,  is  not  an  invasion  of  their  rights.  The  same  principle  applies  to  a 
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downstream  diversion  of  water  as  against  the  rights  of  an  upstream  ripairian 
landowner  or  prior  appropriator.  At  times  when  the  safe  yield  of  a  ground 
water  basin  exceeds  the  needs  of  overlying  landowners  and  appropriators, 
their  prior  rights  are  not  invaded  by  a  later  appropriative  taking  of  water 
from  the  underground  supply.  The  later  appropriation  becomes  adverse  only 
when  the  ground  water  basin  is  overdrawn;  that  is,  when  the  annual  drsift 
exceeds  the  safe  annual  yield.  Although  neither  an  overlying  owner  nor  a 
prior  appropriator  may  prevent  a  taking  of  siirplus  water,  either  the  owner 
or  the  appropriator  may  institute  legal  proceedings  to  safeguard  the  supply 
once  a  surplus  ceases  to  exist,  sind  may  enjoin  any  additional  use  beyond  the 
point  of  safe  yield.  Since  prescriptive  rights  can  only  be  acquired  to  non- 
surplus  water,  these  rights  cannot  ordinarily  be  acquired  against  the  future 
needs  of  riparism  or  overlying  owners. 

The  prior  appropriator,  lower  riparian,  or  overlying  owner  may 
protect  his  rights  for  his  present  needs  against  an  adverse  appropriator  by 
actually  taking  the  needed  water  before  the  five-year  period  has  run,  or  by 
the  aid  of  the  courts  in  the  form  of  a  declaratory  Judgment  or  injunction 
within  the  five-year  period. 

Determination  of  Water  Rights 

Under  provisions  of  the  Water  Code,  actions  brought  before  either 
state  or  federsil  courts  which  involve  determination  of  rights  to  the  use  of 
water  may,  at  the  court's  discretion,  be  referred  to  the  State  Water  Rights 
Board.  Under  provisions  of  Water  Code  Section  2000,  the  court  may  appoint 
the  board  to  referee  "any  or  all  issues  involved  in  the  suit,"  or  under 
Section  2001,  it  may  limit  the  reference  to  "investigations  of  and  report 
upon  any  or  all  physical  facts  involved."  This  reference  procedure  may  be 
followed  in  suits  involving  either  surface  or  ground  waters,  or  both. 
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An  alternative  procedure  for  adjudication  of  rights  to  the  use  of 
water  of  streams,  lakes,  and  other  bodies  of  water,  is  available  upon  petition 
to  the  State  Water  Rights  Board,  but  the  method  excludes  the  determination  of 
rights  to  take  water  from  an  underground  supply  other  than  from  a  subterranean 
stream  flowing  through  known  and  definite  channels.  Water  Code  Sections  2500 
to  2900,  inclusive,  authorize  the  initiation  of  such  proceedings. 

Litigation  Concerning  Local  Water  Rights 
There  has  been  no  major  adjudication  of  water  rights  in  the  Mad  River- 
Redwood  Creek  Hydrographic  Unit»  Consequently,  neither  the  State  V/ater  Rights 
Board  nor  any  of  its  predecessor  agencies  has  been  involved  in  a  court  reference 
and  state  watermaster  service  has  not  been  established. 

Applications  to  Appropriate  Water 
Applications  to  appropriate  water  within  the  Mad  River-Redwood  Creek 
Hydrographic  Unit,  filed  with  the  State  since  191ii  and  active  on  October  1,  I96O 
are  summarized  in  Table  C— 1.  For  each  application  relative  to  a  diversion 
reported  in  Chapter  II  the  diversion  location  is  included  in  the  table.  The 
status  of  each  application  as  to  the  granting  of  a  permit  or  license  is  also 
shovnn  in  the  table. 
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LAUD  tSD  WATER  USE  BUII£TINS 


Bulletin  No.  9k  Series 


Bulletin  No» 

Hydrographic  Unit  Covered 

Tear  of  Survey 

9U-1 

Tule  River 

1957 

9h-2 

Trinity  River 

1957 

9h-3 

Yuba  -  Bear  Rivers 

1957-58 

9k-k 

Staith  River 

1958 

9k-S 

Shasta  -  Scott  Valleys 

1958 

9h-6 

ELanath  River 

1958 

9h-7 

Mad  River  -  Redwood  Creek 

1958 

9I1-8 

Eel  River 

1958-59 

9U-? 

Lost  River  -  Butte  Ualley 

1959 

9U-10 

Mendocino  Coast 

1959 

91i-ll 

Russian  River 

1959 

9U-12 

Sacramento  Valley  West 

1959 

9I1-I3 

Putah  -  Cache  Credss 

1960 

91,-llt 

American  River 

1960 

9U-15 

Sacramento  Valley  Floor 

1961 

91i-16 

Sacramento  Valley  Northeast 

1962 

91»-17 

Feather  River 

1962-63 

91»-18 

Shasta  Lake 
Bulletins  Similar  to  the  Bulletin  9U  Series 

1963 

Bulletin  No. 

County  or  Drainage  Area  Covered 

Tear  of  Survey 

70 

Orange  County 

1961, 

71 

Upper  Santa  Ana  River  Drainage 

1961. 

101 

Southeastern  Desert  Areas 

1958 

102 

San  Diego  County 

1963 

103 

San  Luis  Ctoispo  and  Santa  Barbara  Counties 

1959 

21;-60 

Coastal  Los  Angeles  County 

1960 

121 

Southern  Lahontan  Area 

1961 

122 

Ventura  County  and  Upper  Santa  Clara  River 
Drainage 

1961 
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